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The i\nalysis of the Geometric Formulas
found, in certain First Year Algebra fexts
1. Int rod.uction
The idea that the content of algebra
text boohs was not in agreement with the
college board requirements, nor with the
modern objectives in algebra, was the
thought which prompted this study. In
answer to the question on what basis should
a text book be selected, we find Maxwell’s
necessary standards for the selection of a
text^. Standards are divided into three
groups; the first group applied to content
and organization includes— "the specific
purpose of the book, the purpose as in-
dicated by the statement in the preface,
accuracy and reliability of material, free-
dom from bias and dogmatism, relative values
should receive due consideration, scientific
studies in education should influence the
content, illustrations, and aids in use".
Standards of secondary importance are the
following: "Reputation of the author and
of the publisher, the date of copyright".
TT G. R. Maxwell, The Selection of Text-
books, pp 62-77, 124.
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Standards as to the foim of the hook are
given as "general appearance, binding, mat-
erial of which the hook is made, type, and
size of the hook". In evaluating an algebra
text Maxwell tells us that the following
points are important: "The point of view,
the development, the problem material, and
the drill material".
Smith and Heeve's list of criteria
in choosing a textbook is the result of
the combined judgments of a large number
of experienced teachers. ^ Under the head-
ing general considerations, they discuss
the purpose of the book, the realization
of this purpose, the subject matter, the
arrangement of material, and the method
of treatment. Some of the sub points
considered are as follows: "Does the aim
conform t) the judgment of scholarly
writers of the present time? Does the
book emphasize algebra or merely contain
the inherited material relating to opera-
tions? In the selection of material is
a proper balance maintained betv/een the con-
crete and the abstract?"
1. David Eugene Smith and Uilliam David
Reeve, The Teaching of Junior High
School Mathematics pp. 204-E08.
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Qther general headings are: "Special Fea-
tures, including applied prohlems, reviews,
drill, and tests; Aids in Instruction, and
Body, Language, And Soul of the Book".
The standards listed here are a fair
sample of the literature of the field;
they are authoritative, representative,
and worthy of consideration, but at the
same time subjective and general in scope.
A different technique is followed in
this study. Any standards chosen for the
selection of a text must be broad in scope
if they are to be used in judging an en-
tire book. If, however, one particular
point were taken in detail, the standards
chosen could be definite and of such a type
as to permit objective treatment. The
next step is to find, in the objectives
of the teaching of algebra, some one point
important enough to make this detailed
treatment worthwhile and meaningful.
Although all the writers do not go as far
as Smith and Reeve in saying that the great
objective in elementary algebra is the
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ability to use formulas,^ still there is
agreement in the fact that the formula is
of great importance in first year algebra.
Chapter two of this study, which treats
of the aims and objectives of algebra, gives
more authority for the choice of the formula.
The formulas in first year algebra
are of the following types; the geometric
mentioned above, business foimulas, alge-
braic formulas, formulas from science, and
formulas from everyday life. Because of the
wide variety of formulas found in the differ-
ent texts and the consequent excessive data,
it was found necessary to place some limit
on the t^vpe of formula to be considered.
Raleigh Schorl ing in his book on mathemati-
cal objectives,^ gives the result of a study
of seven series of Junior High School Math-
ematics Texts.
1. David Sugene Smith and William David
Reeve, Objectives in the Teaching of
Junior High School Llathematic s, p 198.
2. Raleigh Schorl ing, A Tentative List
of Objectives in the Teaching of Junior
High School Mathematics, p 90.
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In answer to the question what formulas
is the pupil expected, to know, he concludes
from his examination and rating of the
twenty one texts that the pupils are expec-
ted to know tv/enty one formulas of which
eighteen express geometric relationships.
Schorling concludes "vThen an author tries
to explain a formula so that he may dare
to hope to have his pupils get some control,
he turns to the geometric relations as the
most concrete material.” Hence the fomulas
in this study have been confined to the
geometric field. Any list of geometric re-
lationships not including proportions seems
incomplete, but the author whose objectives
are used as an outline in this study, has
two separate objectives; one in teaching
the formula, another in teaching ratio, pro-
portioh, and variation. Since the latter
group includes ideas beyond the formula, it
was decided to restrict the study to the
first objective, the formula, to the exclu-
sion of proportion and variation.
The next question is--what is a formu-
la? The dictionary defintion of a mathema-
tical formula as any general fact, rule.
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or principle expressed in algebraic symbols
seems to be consistently follov/ed by the
texts. Hawke s-Luby-Touton ’ s J’irst Year
Algebra say that a formula is a math-
ematical statement of a law in algebraic
symbols.^ A foimula must be a general
relation, hence not every statement in
algebraic symbols is necessarily a for-
mula, To follow the definition that a
formula is an expression of a general fact,
rule, or principle, any example such as
the following special formula is not in-
cluded in this study: -'Make a formula for
the number of bricks eight inches by four
inches required to make a pavement sixty
feet long and four feet wide.*
The ten texts used in this study were
selected in the follov/ing way. Letters
were sent to twenty leading publishers of
textbooks asking for the name of their
most popular first year algebra text.
From the replies received, the ten books
published from 1925 to 1934 inclusive were
selected, taking only one book from each
publishing house.
1. Herbert E. Hawkes, William A. Luby,
and Frank G. Teuton, First -Year Alge-
bra p 253.
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%
II Aims and Objective in Teaching Algebra
1. The Aims as given by Reeve.
In an article in the Mathematics
Teacher, Reeve gives a definite list of ob-
jectives thought to be desirable for the ninth
grade course in algebra. 1 The list vtiich
is not exhaustive nor arranged in order
of importance was formulated by the author
with the cooperation of about two hundred
experienced teachers. It is, however,
a definite working basis, and because of
its agreement v^rith the ideas of so many
other writers in the field, it has been
used as an outline in comparing the texts
in this study. The list includes thir-
teen algebraic objectives and a list of
desirable formulas for use in ninth grade
algebra. The Objectives in Teaching the
Formulas are as follows:
1. The ability to develop certain
rules of mathematics and to translate them
into formulas. This means that the pupil
should understand the meaning of the for-
mula as a sr^orthand rule of mathematics.
The rule should grow out of his experience
if possible. At any rate, he should be
1. V/. D. Reeve, Objectives in the Teach-
ing of Mathematics, pp 385-401.
T• v'
'
1 - T.1:^,
^ '
^ tlij* :ii. i.<l.~ . S '
’r - .>il ' . : A, rv<-c.- /Li;ro'-9T
Vi:-: l'/'.’ :-S - • " ?3svl;iro0;,
j'iiOx J l.i o.'ii. /it.- Iti j.i er.'iacD &i:.'<'iH
h;_ 'l'i'i i.<-
:
i *2
.xi: vo ic. Ic
c^ '»r vivoua 'Xo ;ic,t, . VC'^’OC'.; t . v 2vr
,
.-’"OVm. 11
,
: i ;I tyliUas j’ bOi,^4r2'r£)'i-vC
::d . ^
^
OJj.-‘i0?O .3
o'-i 'io :? . . f- a ; .JafvK.'i-- 3
2 o'r I mJ,.- !f i V -vr ic: & - 2
iSfij : 'i •:.;Ti: '. ii'X .
: V J-. i V
•
'*1 V 3 '.’ I. X- '1
i- 1 . 2 ' 02 " -;2
i
'
-y. I \ . - j > - '" . i.3 ; : . . j . . • ..
r'ix V .'•••- -a-"!' r* : ::'. ,
-•
•••;-u.C.’ O-.;:-
I
. ei; -T 5: i> v -
-
-i .• t-;.: v’ rI2 -li ! y :-' vs 2 i- Ji r: •' nc r •.:
told what the formula means as far as poss-
ible. Here is where algebra begins.
II The ability to translate certain
formulas into rules of mathematics. This
means that the pupils must know how to
use a formula when the need arises. That
is, in getting certain required results,
he must be taught how to decide which is
the proper formula to use.
III The ability to evaluate certain
formulas; that is to find the value of cer-
tain letters when the values of the others
are known. These foimulas should be of
a difficulty no greater than that found
in the operations which the pupils have
been taught, or which they may be expect-
ed to understand. v
IV The ability to derive one for-
mula from aa other. This be ens that the
pupil must be able to solve a formula for
one letter in terms of the other letters
in that formula. This involves the ability
to solve equations, by means of which solu-
tion the subject of the formula is changed.
The types of equations involved are as fol-
lows :
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The solution of such equations implies a
knowledge of how to use the four fundam-
ental operations.
V The ability to represent by a graph
certain formulas of a type no more diffi-
cult than F=9c/5 3E. This involves the
ability to make a table of values for a
formula.
VI The ability to understand the idea
of the dependence of one quantity upon
another. This involves the ability to q)-
preciate the idea of one variable as a func-
tion of the other.
The main list of desirable formulas
includes seventy, of which thirty nine, are
geometric.
In the Second Year-book of the National
Council of the Teachers of Ivlathemat ic
s
there is an article by Smith and Reeve
which says,l "The great objective in ^-
ementary algebra is the ability to use
formulas. This riB ans that the pupil
1. David Eugene Smith and William David
Reeve. Objectives in the Teaching of
Junior High School Mathematics, p 198
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3hould "be able to evaluate a formula and
to derive one formula from sn other. The
pupil should understand that a formula is
a shorthand statement of a rule. He should
also see that a simple formula such as he
uses may he represented hy a graph, real-
izing that a rule is a translation of a
formula, and a graph its picture. The
rest of elementary algebra is an elabora-
tion of these principles.” Then follows
a list of abilities in algebra similar to
those given by Reeve, the special abili-
ties to be developed by the formula being
the same six v/ith the addition of this
seventh— the ability to work with ordinary,
simple formulas.
From here on,' comparison of definite
nathena t ical aims will be made by referr-
ing to Reeve’s list of six abilities in the
teaching of the formula.
2. The Aims listed by the College En-
trance Examination Board.
The College Entrance Examination
Board in its requirements for elementary
algebra gives the fo Blowing *.1
1. College Entrance Examination Board, De-
finition of the Requirements in Elementary
algebra, p 2 ^ p 13 .
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1. ’’The meaning, use, evaluation, and
necessary t ran sforcmt ions of simple for-
mulas involving ideas with which the
pupil is familiar, and the derivation of
such formulas from rules expressed in words
The following are types of the formulas
that may be considered: V = ^ ^
(the sphere)
,
A = t '^ )
(the trapezoid). S-1 gt^ (falling bodies).
A=p (1-frt) (amount at simple interest).
A=p (l-hr)"^ (amount at compound interest).
In the work done v/ith formulas, the gen-
eral idea of the dependence of one vari-
able upon another snould be repeatedly
emphasized. The illustrations should in-
clude formulas from science, mensura-t ion,
and the affairs of everyday life. 2.
The graph, and graphical representat ion in
general. The construction and interpreta-
tion of graphs. The following are types
of the material adapted to this purpose:
statistical data, formulas involving two
variables such as f\ - Ti
and
;
formulas involving
three variables, but considered for the
case in which an arbitrary value is assigned
fir.
,
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to one of them as V ~ for a
fixed value, say 4, of h".
These requirements compare very favor-
ably with the six objectives of Reeve, al-
though it is necessary to go to their second
point, graphs, to get Reeve’s fifth ob-
jective, the graph of a formula. In do-
ing this, graphical representation is in-
cluded in the list of objectives although
statistical graphs are not included in this
study. Also, Reeve’s fifth objective li-
mits the difficulty of the formula to be
graphed to P=9c/54-32, a linear function,
while the college Board suggests A-nr^ end
V=nr^h (for a fixed value of h) which are
quadratic functions. On the other points
there is agreement.
Both Breslich^ and vfhitcraft assert
that progress in ca. thematic al reforms has
been retarded by the rigidity of the col-
lege entrance examinations, and by the
1. E. R. Breslich, Secondary School Mathe-
matics and the changing curriculum, p328
2. L. H. Whitcraft, Some of the Influences
of the Requirements and Examinations of
the College Entrance Exajiiination Board
on Mathematics in the Secondary School
of tho Unitod Otatos^ p
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fact that some obsolete material has been
retained in the examinations since the
1923 requirements. The latter apparent-
ly objects to the definite goals set by
the board requirements which have stimulat-
ed certain teachers to do better teaching,
but which have interfered with the best
teaching of another group ?/ho would like
to do work of a creative nature. Viliit-
craft also gives tv/elve topics which have
be;en emphasized because of the examina-
tions, among them are formulas, graphs,
and the function concept. He does not
agree with the chapter on College Entrance
Requirements in the Report of the National
Committee where they say,^ "There is no
real conflict between the needs of the
students who ultimately go to college and
those who do not" because he says "more
attention should be given to organizing
courses that will meet the needs of the
majority of high school student s--tho se
who are not going to college".
1. National Committee on Mathematical
Requirements, The Reorganization of
Mathematics in Secondary Education,
•p 66
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In April 1933 the College Entrance Ex-
amination Board authorized the appointment
of a commission on examinations in mathema-
tics, headed hy Arnold Dresden, President
of the Mathematical Association of America.
Among the questions to Be taken up was the
desirability of revising the present def-
inition of the requirements in Mathematics.
The report of this commission, which was
submitted to the Committee of Review on
April 9, 1935 has been published.! The re-
port is not final but makes the following
recommendations: ”Shaip) separation between
algebra, geometry, and numerical trigono-
metry v/ill not be maintained. Understand-
ing of the interrelations between these
subjects should be part of the candidates’
equipment." "A detailed specification of
the topics to be covered by the examina-
tion is not desirable, therefore the list
indicates the general scope and the point
of view from #iich the material is to be
1. College Entrance Examination Board,
Report of the Commission on Examinations
in Mathematics, pp 159-160
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cons idered. " The algebra list has three
parts; language, ideas, and processes in
algebra; functional dependence, and pro-
blem solving, i’unctional dependence in-
cludes the following: (a) the formula
(e.g., formulas which appear in geometry,
in physics, or in other fields within the
experience of the candidate), (b) the equa-
tion (e.g., linear and quadratic equations
in one variable, systems of equations in
several variables, their connection with
the identity and with the formula), (c)
the graph (e.g., representation of sta-
tistical data and of relations between
two variables given by equations".
Although these recommendations differ
from the requirements in effect when this
study was started, there are points which
may be compared with Keeve’s list of ob-
jectives. I'unctional dependence taught
by the formula agrees with his sixth point
and taught by the graph agrees with his
fifth point. As the new examinations be-
gin in 1936 and the old type examinations
will be contined through 1938, in compar-
ing the texts later in this study both
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requirements will be considered.
3. The Aims as suggested by the National
Committee on Mathematical Hequirements.
The Eeport of the National Committee
distinguishes three classes of objectives;^
practical aims--of which one is the ability
to understand and interpret correctly graphic
representations of statistical data and re-
present at ions of dependence; disciplinary
aims—one of the most fundamental of vdiich
is training in functional thinking, that
is, thinking in terms of and about relation-
ships; cultural aims i^'^iich are someivhat less
tangible, i'unctional relation is mentioned
again as the one great idea vhich is best
adapted to unify ih-e course. The report
also states, "The primary and underlying
principle of the course should be the idea
of relationship between variables, includ-
ing the methods of determining and express-
ing such relationship". There are six gen-
eral ideas which appear more explicitly in
the course, and under the dominance of one
1, National Committee on Mathematical Re-
quirements, op. cit., pp 6-13.

or another of which all topics should he
brought. Among these are the formula and
graphic representation. Here we find agre-
ment with the previously mentioned idea of
the importance of the formula, the graph,
and the idea of dependence.
The specific topics to he taught in
algebra, according to the National Committee,
include the formula and graphs.^" The for-
mula— its construction, meaning, and use
as a concise language, as a shorthand rule
for computation, as a general solution,
as an expression of the dependence of one
variable upon another. The v/ork ^ould in-
clude translation from English into algebraic
language, and vice versa. The nature of the
dependence of one variable in a formula upon
another should be examined and analyzed,
with a viev/ to seeing hov/ the formula vrorks.
Graphs and graphic representation in gen-
eral--their construction and interpretation
in representing facts, in representing de-
pendence, in solving problems.” These de-
finite algebraic aims contain Reeve’s six
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p-oints in the teaching of the formula and
only go beyond them in mentioning graphs
as representing facts and solving problems,
the last two being taken by Eeeve in a sep-
arate group. The National Committee has
two headings: the formula, in which no
mention is made of a graph; graphs and
graphic representation in general which in-
cludes the graph to show- dependence. Prom
this comparison we may conclude that Reeve
followed the national Gommiltee in selec-
ting his objectives, but did not follow their
grouping.
Chapter five of the same report deals
with college entrance requirements, and gives
the report of an investigation by the Rational
Committee as to the content of high shcool
courses most desirable as preparation for
college work. There are five topics \?hich
are considered most important for this type
of work and two of the five are; simple
formulas—their meaning and use, the linear
and quadratic functions and variation.
Attention is called to the agreement between
the desires of the college teachers and the
Rational Committee's recommendations. As
hficved o% :;,ino
,
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the latter includes "functional relation-
ship as the underlying principle of the course"
and the "emphasis on the meaning and use
of simple formulas," the evident conclusion
is that there is no real conflict "between the
needs of students who ultimately go to col-
lege and those who do not.
Hedrick’s chapter The Function Concept
stresses the fact that the committee recom-
mends not the word function, hut that the
idea of relationship or dependence between
variable quantities be imparted to the pupil.
1
"The teacher should have in mind constantly
not any definition to be recited b.y the pupil,
not any automatic response to a given cue,
not any memory exercise at all, but rather a
determination not to pass any instance in
which one quantity is related to another,
or in which one quantity is determined by
one or more others, without calling attention
to the fact, and trying to have the student
see how it works."
The function idea in algebra is often
brought out by the study of graphs but Hedrick
1. Ibid., pp. 9E-105
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gays that the very first illustrations given
in algebra are essentially functional in
character. He believes that from the time
letters are first used in place of numbers,
questions on the relationships between the
letters and questions on the changes in one
resulting from changes in the other should
be considered. Tables and graphs are other
ways of showing dependence and should have
their definite place in the course. The
student should come to realize that the three
concepts, tables, graphs, and algebraic for-
mulas are all represent ations of the same
kind of quantities.
The conclusion on the importance of
the function concept, by Hedrick, is one
of the strongest arguments in its favor in
the earlier literature and reference is re-
peatedly made to it by later authors. He
gives several concrete examples of the
many times in life when it v;ould be advan-
tageous to have a mind trained in thinking
of the relationships between quantities.
Training in such habits of thinking is not
only a personal asset but is also a vital
element toward the creation of good citizen-
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ship. The author questions the transfer
of training given by courses that do not
emphasize functional relationships, hut
believes the transfer does operate when
mathematics is tau^t functionally because
of the existence of common elements of
thought in functional thinking—both in
mathematics and in the affairs of life,
Raleigh Schorlingl tells us, "Teachers
are enthusiastic for the program of the
Rational Committee, but they do not ^ways
see what things to teach to put the new
program into practice," the chief defect
of the report being its failure to list
specific objectives. He also says that the
suggestions given by the National Committee
will be recognized for at least a decade,
and in discussing Schorling’ s book later
we will see that in formulating his objec-
tives he has taken the committee’s recommen-
dations as one of his five criteria.
W. R. Longley maitions two handicaps
from which the National Committee suffered,
1. Raleigh Schorling, op. cit., p. 119
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"but which were remedied to a certain extent
by the college entrance requirements,^ They
are its lack of authority to enfore its
recommendations and the fact that its ex-
istence was only temporary. In spite of
these handicaps little has been written in
this particular field without at least a
reference to the National Committee.
The effect of the report can be seen,
although in varying degrees, by an ex-
amination of recent texts and by reading
the literature since X92Z>, Edwin S. Lide
says, "In Junior High School, the recommen-
dations of the National Committee on Reor-
ganization, except with respect to the de-
velopment of functional thinking and emphasis
on college preparatory in grade nine, have
been carefully followed".
^
The recommendations of the National
Committee, we may conclude, have had a great
deal of influence on the recent teaching
of algebra, and would have had more influence
if specific objectives had been formulated
1. Yif. R. Long ley, The Function Concept in
Algebra, p 6
Edwin S. Lide, Llathematics in the Chang-
ing Curriculum of the High School, p 491
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which would have demonstrated how to teach
the function concept.
4. The Aims as given in the suiw'ey by Breslich,
followed by his o\m list of objectives.
E. R. Breslich has devoted one chapter
of his book on mathematics teaching to aims,
and gives a comprehensive suiwey of the lit-
erature of the field. 1 "At present there is
no single statement of objectives on which
all educators unanimously agree. The formu-
lation of the real objectives is still in a
stage of development. The tendency seems
to be for each curriculum specialist to set
up a system of objectives of his o?/n.
"
Breslich presents the following: Herbert
Spencer’s list of life activities to attain
the ends of education; Franklin K. Bobbit's
thought that education ^ ould prepare de-
finitely for the activities of adult life;
the well knovm Cardinal Principles of Se-
condary Education; the practical, discipli-
nary, and cultural aims of the National
Committee on Mathematical Requireraaats;
the practical, di sciplinary, and minor
functions given by Schultze; Young’s list
of practical values,
1. Ernest R. Breslich, The Technique of
Teaching Secondary School Mathematics
pp 189-199
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mathernatics as a mode of thought, and other
functions of na thernat ics; and Schorling's
four groups of attitudes, concepts, informa-
tion, and ^ills or abilities.
Schultze makes no mention of the import-
ance of the formula, hut he gives seven reasons
for teaching graphs;^ among them that the
student acquires a clear notion of one of the
most important notions of advanced mathematics,
viz: funct ionality. This may he compared
with Reeve’s sixth point on dependence, also
with his fifth point on graphs because Schultze
goes on to mention the following points in
the teaching of graphs: graphic representation
of a given numerical table, graphs of physical
and geometric formulas as C=44r/7, interpre-
tation of graphs.
Schorling has chosen the objectives of
junior high school, mathematics on the follow-
ing five criteria: 2 Objectives Studies,
Junior High School Texts, Practice as deter-
mined by courses of study, the Outline of
1. Arthur Schultze, The Teaching of Mathe-
matics, pp 15-E9
2. Raleigh Schorling, op. cit., pp3, 74, 106
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the National Committee, and. a Competent Jury.
His li-st of attitud.es, concepts, abilities,
and. informations includes among the ten abilities,
abilities in using a formula. These abilities
in using a formula include fourteen for-
mulas to use in computation, of v\hich all
but one, the interest formula, are geome-
tric. This computation ability corresponds
with Reeve's third point, evaluation. The
abilities to translate a rule into a formula
and vice versa correspond v/ith Reeve’s first
and second points, also the ability to solve
any of the given formulas for any let ter cor-
responds with Reeve's number four. The sub-
sidiary list includes the evaluation of two
more geometric formulas, the ability to
write a formula from a table of paired
values, the ability to extend a table show-
ing how two related numbers change (includ-
ed in Reeve's fifth), and the ability to
formulate an arithmetic inile from a table.
These objectives differ from Reeve in that
there is no mention of the graph of a formula,
and only slight mention of changing quan-
tities. Breslich criticizes Schorling for
not e.stablishing relative values in his study.
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also for not including other objectives of
the unit on formulas, si ch as appreciation
of the value and usefulness of the formula,
and a thorouf^ understanding of the meaning
of the formula.! Schorling also gives a re-
port from Thorndike* s Psychology of algebra
as to the result of the examination of forty-
four-high s.chool texts to discover what na th-
ematic s is needed, in v/hich Thorndike says,
"Teachers of many subjects would find it
advantageous if they could utilize the mathe-
matical graph—that is, the graphic pre-
sentation of a law or a function". He
also concludes
,
"It v/ould be profitable to
extend the field of application of the con-
struction of formulas as well as their
evaluation, and the presentation of ]aws by
means of mathematical graphs should be en-
couraged". The following criticism is
given by Blackhurst,2 >»[Dhe study by
Halei^ Schorling is the most thorough and
scientific attempt made to date to deter-
mine a specific list of objectives for Junior
High School Mathematics".
1. Ernest R. Breslich, Tbe Technique of
Teaching Secondary School Mathematics, p 200
2, J, H. Blackhurst, Principles and Methods
of Junior High School Mathematics, p82
(
-27-
All v/riters agree that the definite
mathematical objectives should contribute
toward the general objectives of education,
but as there are different schools of thought
for the basic objectives it follows that
the definite aims also vary. To quote from
Breslich again, ^ "The reader in search of
objectives will be confused by the variety
of the terminology used. Some of the items
listed are clearly general nathematical
objectives, others are subject objectives,
and most of them are merely important assimila-
tive material vhich are to contribute to
the attainment of the objective". A list
of general aims of the teaching of second-
ary-school mathematics is presented; this
list has been compiled from a number of stu-
dies relating to objectives, from articles
dealing with the subject, and from prefaces
of the authors of several text books. The
objectives are classified as follows: gen-
eral educational objectives, general nathe-
1. Ernest R. Breslich, The Technique of
Teaching Secondary School Mathematics
pp. 190, 203-20
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raatical objectives, subject objectives,
and unit objectives. Before teaching a unit,
the instructor must have a clear understand-
ing of the objectives of mathematics and
must decide definitely on the c ont r ibutions
which a unit is to rnahe to these objectives.
In his first group of *pov7ers’ we find ninety
teen algdD, raic powers, and from that list,
the following pertaining to formulas: "The
power to understand and use formulas, to solve
formulas for a given letter, to evaluate
formulas, to translate verbal statements
into formulas, to represent formulas graphi-
cally". There are also six powers to be
derived from the graphical method of repre-
senting numerical parts and relationships: "to
understand the meaning of graphical repre-
sentation, to interpret graphs, to make graphs
from given data, to represent equations and
formulas graphically, to use graphical me-
thods of solving equations, to study the pro-
perties of functions graphically."
In this fourth section on aims we have
again rather general agreement with Keeve’
s
six objectives. There are points of dif-
ference, which have been pointed out, some
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of these "being differences in emphasis,
hut on the wnole, there are common ideas
enough to warrant following Reeve's list
as an outline.
5. The aims as given hy other v;riters in
the field.
The Seventh Yearbook of the Rational
Council of Teachers of Mathematics entitled
The Teaching of Algebra has 'several articles
devoted to functionality among v/hich are
the following: Ja,blonower says,^ "For
elementary purposes we may thinlc of two
sense data as being funct ionality related
when a change in one sense datum is in-
variable accompanied by a change in the
other. Algebra is primarily an instrument
for expressing such functional relation,
and the processes in algebra may be re-
gaided as devices for expressing this funo-
tional relation in more than one way, when
more than one way is needed. It is the aim
of all sciences to discover and express
1. Joseph Jablonower, Recent and Present
Tendencies in the Teaching of Algebra
in the High Schools, ppl3-14
,
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funotional relations among their deta.
Sciences seek to discover how * it all de-
pends' end to express the exact nature of the
dependence". "If algebra is to effect any
useful change in attitude of the student
toward his environment
,
social and physical,
it is in the contribution that it nakes by
way of enabling him to see functionality
(even though he know not the term function)
in that environment. The ]a-ws of physical
and social sciences are formulations of
the functional relations that they have
discovered. To know the world is to see
it in terms of functional relations."
This quotation strikes the keynote of the
later literature. Lennes in the same year-
book says,^ "For the purpose of secondary
mathematics we may say that a function is
a quantity which varies in a definite way
as some quantity involved in it varies.
A function may be represented, or defined,
by a verbal statement such as we use in
arithmetic, by an equation or formula, by
1. N. J. Lennes, The Function Concept in
Elementary Algebra, p55
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a table, or by a graph". Right here we 1b ve
Reeve’s first, second and fifth objectives
of the formula given as ways of representing
a function altho they are parts of a unit
on functions, whereas Reeve’s sixth point
of a unit on formulas is the function or
idea of dependence. This is a decided dif -
|
ference in enphasis. Also, there is no mea-
|
tipn of Reeve’s third point—evaluation,
j
To represent a function by a formula and
’see hew it v;orks’ some evaluation is nec-
essary. However, this last point is not
mentioned because its importance is so
I
slight compared with the resulting idea
of dependence. Again, a decided difference
in emphasis. Reeve would use a formula to
find the area of a rectangle and incidentally
discuss changing quantities. Lennes, and
the others in his group, casually evaluate
a formula when it is necessary, but their
chief interest in it is as a representation
of a function. Lennes warns against the
definition of function at the beginning of
the course,!
1. Ibid., p62

-32-
saying that practically all the facts that
are needed for the study of the changes of
a linear function may he brought out hy
questions
•
Breslich in the Seventh Yearbook gives
us the following, 1 "Recognition of the de-
pendence of one variable quantity on another
related variable is considered by writers
to be one of the most important aspects
cf functional thinking, fhus, the original
meaning of the function concept has been
broadened, ii’unctional thinking as now
taught implies the idea of variable quan-
tity. It is concerned with the relation-
ships which exist between variables, and
with the fact that to a value of one corre-
sponds a definite value of the other".
The article goes on t o enqphsize the fact that
the idea of dependence should not be iso-
lated as a separate topic but should be dis-
tributed throughout the course. De-
pendence may be represented b.y verbal state-
ments, tables, graphs, and formulas. This
1. Eo R. Breslich, Measuring the Develop-
ment of functional Thinking in Algebra,
T)P»
,

is the idea given hy Reeve in his sixth
point --dependence, hone of the writers
recommend a formal treatment of the func-
tion concept, many say the word 'function’
should not be used, and all agree on the
importance of questions about changes or
dependence. If in the formula A=lw, for
the area of a rectangle, a fixed value is
given to 1, then a discussion of the changes
in A as w changes will gradually culminate
in a real understanding of the formula A=lw.
J. S. Georges speaks of the importance
and the desirability of functional thinking
as an activity of human life, and of the
fact that functional thinking can best be
attained through proper mathematical train-
ing.! His definition is as follows: "Punc-
tional thinking is thinking in terms of
quantitative relationships, and has its
root in the power we have to associate one
thing, or idea, with aa other thing, or idea".
Later, in discussing functional thinking,
he says that it involves three distinct
and at the same time related abilities.
1. J. S. Georges, Functional Thinking as
an ODjectlW or MaW^'at'ical Education,
pp 508-15.
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namely: "The ability to recogniz e mutual
dependence between variable and varying
quantities, the ability to determine the
nature of the dependence or relationship
between variable quantities, and the abilit'/
to express and interpret the quantitative
relat ionships"
.
Georges classifies under six: main head-
ings, one of which is 'relationships in al-
gebra’, the various mathematical concepts,
principles, processes, and methods which
contribute to the formation of correct habits
of functional thinking.^ He gives nine func-
tional principles to be emphasized in the
relationships in algebra, three of which
1
apply to this study. They are as follows;
"the algebraic fo.rmuls^ the graph, and areas
and perimeters".
Although the writers mentioned in this
last group place their emphasis on the teach-
ing of the function concept, they do refer to
formulas, tables, and graphs as the means
of representing functions. By following
Reeve’s objectives in examining the texts,
1. Ibid., pp. 601-08
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we will be able to find out how formulas,
tables, and graphs are used, whether they
are used for purposes of evaluation or as
a means of representing a function'
.
6. The aims as indicated in the prefaces
of the algebra texts.
There is another group of writers whose
objectives must be considered; namely, the
authors of algebra textbooks. In discuss-
ing these aims, mention will be made only
of the objectives of teaching of a foimula,
or of the related objectives, tables, graphs,
and functions.
Book One on our list claims to have
incorporated the recommendations of the
National Committee in spirit as well as in
letter. In this book there is a thorough
investigation of a small number of formulas
which the pupil can really understand and
use to .good advantage.
Book T?/o does not mention the National
Committee but claims to conform vath the
latest revision of the College Entrance
Examination Board requirements. There is
increased use of the formula. "Almost every
topic in arithmetic is stated, reviewed.
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and further developed by aid of the for-
mula, and simple formulas are taken from
various occupational fields. The devising
of formulas at sight b.y the pupil, and the
translation of others into v/ords, develops
the algebraic sense better perhaps than any
other drill," Graphs a re used systemat ically.
Book Three says its treatment of graphs
is unique—functional, algebraic graphs
are inserted in the text in connection with
the topic they exemplify. As to the for-
mula, there is an introductory chapter on
algebraic notation and the formula which
leads through a treatment of th.e formula
to types of simple equations arithmetically
solved.
The preface of Book kour does not men-
tion the formula although it says the book
meets the requirements of the College Board,
meets all the recommendations of the national
Committee, and its methods of pr esenting
the various topics conform with the best
modern practices.
Book nive gives seven immedj&te ob-
jectives, three of v/hich are formulas,
functional relations, and graphs. "I'ormu-
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*las are the central topic of Chapters I
and II and a re featured throughout the text.
The meaning of a formula, the various wa.ys
of securing a formula, the three uses of a
fomula and a desirable form for the solution
of a problem by a formula are emphasized
as essential to na stery of this tool.” The
three uses as explained in the text are the
follov7ing: evaluation for the subject, evalu-
ation for another letter, and to show chang-
ing quantities. Here we have Reeve’s first,
third, fourth and sixth objectives. The
preface also states that functional relation-
ship is introduced in an informal manner
early in the course, is referred to repeat-
edly, and is finally drawn together and
formalized in Chapter Fifteen.
Book Six has made the work on graphs
an integral part of the course by p3a cing
it in or adjacent to related material.
Work on formulas which was a feature of a
previous edition, receives even more care-
ful and full treatment than before. "Varied
practice is given in the evaluation of for-
mulas. Such work in deriving formulas as
is within the range of the student's ex-
tr'^
p.
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perience is giTen. " We can find here Reeve'
first and third object jves.
In Book Seven there is no mention of
the formula although one of the outstand-
ing features of the book is the ne?/ and in-
teresting treatment of functions and graphs.
The material in this book is also based
upon the conclusions of the Rational Committee
and the College Entrance Examination Board.
Careful considerat ion has been given
to the following in selecting the material
for Book Eight: tne most modern courses
of study including the Report of the Rational
Committee and the requirements of the College
Entrance Examinations. There are four prac-
tical applications of algebra emphasized;
among them are the formula and the graph,
which are discussed with special stress on
the dependence of variables.
The authors of Book Rine believe the
text is in accordance with the spirit as
well as the literal recommendations of the
Rational Committee. The special features
of the textbook are the following: "Its em-
phasis upon the formula--its const ruction,
meaning and use as a concise language, as a
9‘x^cl halz o-'o eV* ** ei oonoiT#^
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shorthand rule for computation, as a general so
lution of a problem, and as a way to repre-
sent the dependence of one quantity upon
another". This is almost a direct quotation
from the aims of the National Committee.
Two other special features concern the treat-
ment of graphs as a method of representing
the relationship between numbers that 'change
together, and the attention given to teach-
ing the concept of dependence.
The material in Book Ten was selected
in accordance v/ith the following belief of
the author: "The underlying purpose of a
course in elementary algebra is to develop
the pov/er to represent quantitative re-
lationships by formulas and equations; to
develop the pov/er to interpret such ex-
pressions of relationship; and to develop
the skills needed in the computation in-
volved in using formulas and equations".
Three of Reeve’s objectives are contained
in this author’s belief. The preface goes
on to say that all teachers realize the dif-
ficulty to the pupil of stating a formula
or of writing an equation, hence the book
gives adequate help in this section of the
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work. The stating of the equation for
a problem and the writing of a formula
seem to be synonymous in the author’s mind.
V7e are concerned in this study, not with
the formula for a special case or the
equation for a praticular problem, but
v/ith general geometric formulas.
Three of the ten books, Four, Seven,
and Eight state that they are following the
recommendations of the National Committee
and of the College Entrance Examination
Board requirements; two of them. One and
Nine, mention only the National Committee;
and one. Book Two, mentions only the College
Board. That is, five of the ten books whose
prefaces were examined are said to be based
on the ideas of either the College Board
or of the National Committee. Books Four
and Seven, two of the three books which
mention both authorities, do not have the
word formula in the prefaces; but their re-
ference to these authorities indicates their
consideration of this aim. Book Three has
nothing comparable Yd.th Reeve’s objectives
of the formula or those of any other writ er
previously discussed in this chapter. Books
.1

One and Two speak merely of the meaning of
a formula which may be considered as Heeve’
s
first and second objectives. Books Seven
and Eight speak merely of dependence, Reeve's
sixth point
,
while Book Six speaks only of
the third point, evaluation. Book Ten in-
cludes Reeve's first three points, Book
Nine takes in the first three and the sixth,
v/hile Book Rive includes all but the fifth
po int
.
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111 Examination of the Algebra Texts.
The ten algebra texts whose selection
was described in the introduction have been
arranged in alphabetical order, and reference
will be nBde to them by number. The texts
were examined carefully and my geometric
formulas found were noted. As mentioned
before, the thirty-nine geometric formulas
in Reeve’s list of Desirable formulas for
IJinth Grade Algebra form the basic list, and
the formulas found in the algebra texts
and not mentioned by Reeve have been added.
1. Follov/ing is the complete list of formulas.
1. A = Iw Area of a rectangle
2. Area of a parallelogram
3. A=i th Area of a triangle
4. A ^h/2 (b+b’
)
Area of a trapezoid
5. P = 2 (1+w) Perimeter of a rectangle
6. P -4 s
li Perimeter of a square
7. P = a^bl-c Perimeter of a triangle
8. P -3s Perimeter of an equilateral triangle
9. G = 2-nr Gircumference of a circle
10. G -Tid Gircumference of a circle
11. A^-nr*' Area of a circle
12. A --n d^/4 Area of a circle
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13. A=iap Area of a regular polygon
14. S - 2 lw-^2 lhi-2hw Total area of a rectangular solid
15.
1
S =6 e" Total area of a cube
16. L = 2-nr h Lateral area of a circular cylinder
17. S = 2-nrh-t-2'nr^ Total area of a circular cylinder
|
18. L =-nrl Lateral area of a circular cone i
19. L -Cl/2 Lateral area of a circular cone
20. S =T, rl+Tir"^ Total area of a circular cone
21. S = 4'Trr'^ Area of a sphere
22. S=-n d"' /irea of a sphere
23. V- Iwh Volume of a rectangular solid
24. V =e‘" Volume of a cube
25. V ='nr"'h Volume of a circular cylinder
1 26. V = Bh Volume of a circular cylinder
|
27. V =4/3nr'' Volume of a sphere
1
28. V =l/6Tid'^ Volume of a sphere
29. A -n(R^-r") Area of a ring
30. c = a+b Pythagorean relation
31. c = 360/n Central angle of a circle
32. a+b-t-c = 180 Sum of the angles of a triangle
33. d - Je^b%-c^ Diagonal of a cube '
34. A =: n-nr /360 Area of a sector of a circle i
1
35. 1 -- n-nd/360 Length of an arc of a circle ^
36.
F
a/2’j^ Altitude of an equilateral triangle
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37. A - a"" /4 J3 Area of an equilateral triangle
38. d = ai[F Diagonal of a square
39. E =1.1547R Cube inscribed in a sphere
40. S Length of a semicircle
41. G ^ 2fnA Circumference of a ciiv3le in terms
of the area.
42. s = ac/360 Length of an arc.
43. P = 2s+b Perimeter of ai isosceles triangle
44. P - Pct-a+b Perimeter of an isosceles trapezoid
45. P = ns Perimeter of a regular polygon
46. S -4( 1^-W-eh) Sum of the lengths of the edges
of a rectangular solid
47. S = 12e Sum of the lengths of the edges
of a cube
CD
• 4m^= 2(a’VlD'^ )_o’ Median of a triangle
49. D = n/2 (n-3) Humber of diagonals of a polygon
having n sides
50. P = 5c Perimeter of a pentagon
51. A = c‘^/4"ti Area of a circle
52. Area of a rhombus
53. K = iJs( s-a) ( s-b
)
(s-c)
Area of a triangle
54. A = 2h ( l+w)+lw Lateral area of the sides and one
base of a rectangular solid
55. A - 21 ( r-hsj+r+s
^
Area of the frustum of a square
pyramid
56. S-| pi Surface of a pyramid
57. S - 2e^ eh Surface of a prism with a square
base
X J.
c, . :'s-
• ; t ; ; ; > t'
i;?.! J- ^ r '."
vx ; c i^f^r •' ::c
58. L -'Ti sr^+Tisr^ Area of the curved surface of
the frustum of a cone
59. A r 10 d"- l" Area of a rectangle in terms of
its diagonal and base
60. A=-n(Rt2r) (R-2r) Area left when four circular holes
are cut from a large circular plat'
61. A Area of a square
6£. A = (36nV"')l/2 Area of the surface cf a sphere
63. A =-nr E/180 Area of a triangle on a sphere
64. A = .7854 d"" Area of a circle
65. Volume of a hollow cylinder
66. V - l/3itr''h Volume of a cone
67. V:=l/3^h d-h") Volume of a cone
68. V-1/3 as^ Volume of a square pyramid
69. V^'nr'^/E (li+hM
70. V =Bh Volume of a prism
71. V=h/6 (a+l-h4m) Volume of a prismatoid
72. V = l/3 Bh Volume of a pyramid
73. V = l/4nd’'h Volume of a circular cylinder
74. V=.l/3 Iwh Volume of a pyramid
75. V=-s"h Volume of a prism vith a square
base
76. V Bh
77. V = l/3-rrh
rr^)
Volume of the frustum of a cone
78. V=h/3 (bi+hgt
()%^2)
Volume of the frustum of a pyramid
79. V= A'^/6-n Volume of a sphere
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80. V = 1/3 Bh Volume of a cone
81. 180 Two supplementary angles
82. x+y = 90 Two complementary angles
83. A = (n-2) 180 Sum of the angles in aay polygon
84. A = 180 Each angle of an equiangular
polygon
I
r V
-47-
2. The total nuuaber of different formulas
found in each hook varies from twenty-one
in Book Six to forty-two in Book Ten as
shown in the follov/ing list.
Table 1: The total number of Formulas found
in each text.
The Books by Ruraber 1 2 3 4 5 6 7 8 1 10
Total Ro. of Formulas 32 22 38 31 34 21 22 39
I
15 42
Only six of the eighty-four formulas are
found in all ten books. They are; formula
#3- (Area of a triangle, #4 (Area of a trape-
zoid), #11 (Area of a circle), #25 (Volume
of a circular cylinder), #27 (Volume of a
sphere), and #30 (The Pythagorean relation).
Six more are common to nine of the books.
They are the following formulas; #1 (Area
of a rectangle), #5 (Perimeter of a rectangle),
#6 (Perimeter of a square), #9 (Circumference
of a circle), #23 (Volume of a rectangular
solid), and #61 (Area of a square). All but
this last one are numbered less than forty
and are therefore on Reeve's list. The
three formulas found in ei^t books are:
#17 (Total area of a circular cylinder)
,
#21 (Area of a sphere), and #66 (Volume of
a cone). Seven formulas are used in seven
of the algebra texts. They are; #2 (Area
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of a parallelogram), #10 (Circumference of
a circle), #16 (Lateral area of a circular
cylinder), #24 (Volume of a cube), #32 (Sum
of the angles of a triangle, #70 (Volume
of a prism), and #72 (Volume of a pyramid).
Six of the boohs contain four formulas:
#7 (Perimeter of a triangle), #29 (Area of
a ring), #36 (Altitude of an equilateral
triangle), and #38 (Diagonal of a square).
That is, twenty-six of the eighty-four for-
mulas are found in six or more of the al-
gebra texts, live of the formulas from
Reeve* s list Y/ere not to be found in aiy
of the ten texts. They are: #22 (Area of
a sphere) altho it is found in a different
form as #21 in eight books, #31 (Central
angle), #34 (Area of a sector), #35 (Length
of an arc) which in its different form (#42)
is found in two of the books, and #39 (Cube
inscribed in a sphere) . Thirty-three of the
formulas have found their place on the list
because of their presence in only one book.
Of the thirty-three, seven are from Book Ten,
six are from Book Eight, and five are from
Book Three. The following table shows this
distribution of the formulas through the ten
hQQkfl.
_
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Table 2: The Humber of Fomulas common to the Various
Books together with the Specific Numbers of
the Formulas Found in the Texts.
The table reads: Of the eighty-four formulas, six
are found in all ten books. They are #3,
4, 11, 26, 27, 30 (as numbered on pages 42-46)
Total Number of
books
10 9 8 7 6 5 4 3 2 i!
i
^
Total Number of
formulas found
in the different
books
.
6 6 3 7 4 4 3 4 9
1
5
The specific num-
bers of the formu-
las found in the
different books.
(For reference
see List of for-
mulas, pages 42-
46)
.
#3
4
11
25
27
30
#1
5
6
9
23
61
#17
21
66
#2
10
16
24
32
70
72
#7
29
36
38
#14
15
37
54
#8
28
53
#20
26
71
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#12
33
42
43
47
56
81
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84
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4]J
44l
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a
a
5£
57
58
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60
6^
63
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6^
67
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73
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7^
?l
78
79
83
—X.
7)^22
31
34
35
39
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The quest ion--v;hat formulas is the pupil
expected to know— is ansv/ered by Schorling
after an inventory of the content of seven
series of Junior High School Mathematics
Texts. ^ He set dov;n these two criteria:
the formula must appear in four of the seven
series concerned, there must he some sli^t
hint or clue given to the pupil as to what
the formula is about, together v/ith practice
and later recall. Schorling found twenty-one for-
mulas of which all but five can be found in
the preceding chart as being in six or more
of the books examined.
Book Four gives a list of fourteen for-
mulas to^ be Imown and understood. The follow-
ing chart compares the formulas found in
the upper half of our list, that is in six
or more of the texts with the results of
Schorling* s study and with the list given
in Book Four.
1. Raleigh Schorling, A Tentative List of
Objectives for the Teaching of Junior
High School Mathematics p 87
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Table 3: Comparison of the lost VTidely Used Formulas 1
as Found in this Study with Those Found in
Schorling’s Inventory of the Content of Sev-
en Series of Junior High School Mathematics
Texts and with Those Listed in Book Four.
w
The numbers of the The Formulas Found The Formulas
Formulas Found in in Schorling’s stu- Given in list
Six or more Books dy which correspond in Book Four
with Column I which correspc nd
with Column I
|
1
4
11
S5 ^ 1
27
30
1
5
6
9
23
_.61
17
21
66
2
10
16
24
32
70
72
7
29
36
38
i
1
i Also #26. #18, Also #15, inte r-
h interest, percent- est , distance,
age, distejice.
1
1
i
I
—
-
)
1
1
T3od 'Uiuverfeitv
^choOj- c f Educ&tior
Li ^rar V

From the above chart we can see some
agreement in the ten books examined. From
Schorling’s list of tv/ent.^f-one formulas,
of which eighteen are geometric, sixteen
are found in six or more of our texts.
Book Four's list of fourteen contains twelve
geometric formulas, eleven of which are found
in six or more books, and the tv/elfth one is
found in five of the books.
3. In discovering how many formulas aid in
reaching Reeve's first objective: Ability
to develop certain lules of mathematics and to
translate them into formulas; the following
subdivisions have been made. Slight ex-
planation, Detailed explanation.
Pupil writes formula from a given rule ( originally)
,
" " " " ” "
” (as review),
Pupil writes formula from previous knowledge.
Pupil derives formula from figure and explanation.
Pupil derives fromula from another.
Rule recalled and formula given.
Pupil writes formula (as review).
The range of formulas given with slight explanat ion
is from one formula in Books Five and Eight to
seventeen in Book Three.
CffiCG iir o ev; Jiar.’o SLC^%
iuC'i" . .>6:- - ' 'r.e* '^;‘ccJ J£ t end’ ni; trsentec-x-^i-^
*ic f3ll \:-atI*iCf1oS
,oli.^e>t:cev fc''^-"' J’rf'j; ic 'lO
. ?i/*-X£j- Tiro ’-‘;o eTO{r to. :cf a ni Jbriuoi ©t~j
0 V.!^evfJ' r3fifiiiJ‘«oo nev>'J-Ti) :': ®o r. 7'coS
i>imo'i' CTt> Ic 'rreveXe olTJJ’eiao^s
siic ©rfj- Mjs'
,
ex cod e'l'.H.i to xia u.l
.^r'tCOcT ©ivJ' Ic 9vti nl fcxnjo't
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Tal^le 4 : The Number of formulas Given with only Slight
Explanation in the Various Texts.
The Books by Number 1 2 3 4 5 6 7 8 9 t 0
Total Number of Formu-
las Slight Explanation
4 5 17 5 1 11 9 1 3 ]
-4
2
Detailed explanations are given for only two of
the formulas in Book Ten but for fifteen of the ones in
Book Four.
Table 5: The Number of Formulas Given with Detailed Ex-
planation in the Various Texts.
The Books by Number 1 E 3 4 5 6 7 8 9 i 0
Total Number of For-
mulas Detailed Expla-
nation
5 3 5 15 7 4 6 4 3 ! 2
L_
In some cases, a rule is stated and the pupil
asked to write the formula. This is sometimes the man-
ner of introducing the formula: Book Five does this
eighteen times while Books Two and Six do not use that
method at all. As a mesins of review. Book Three follows
this system ei^t times, v/hile Books Two, Four, Six and
Seven do not.
Table 6: The Number of Formulas in the Texts Written
from a given Hule.
The Books by Number 1 ' 2 3 4 5 6 7 8 9 LO
Total Number of For-
mulas to write from
given rule
Originally 8 0 8 2 18 0 1 11 2
i
i
;
1
As Review 3 0 8 0 2 0 0 1 1 2
The pupil may be instructed merely to writ e
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the formula for the area of a square. Book Hine em-
ploys this method nine times and Book Seven only once.
Table 7: The Humber of Formulas to be Derived by the
Pupil from his Previous Knowledge.
A formula may be introduced by shov/ing the figure.
giving some explanation, and then telling the pupil to
write the formula. Book Eight uses this system sjk
times while Books One and Three us e it not at all.
Table 8; The Humber of Formulas Derived from a Figure
and from an Explanation
A pupil may be asked to derive one fomula from
another; for example, #41 (Circumference of a circle
in terms of its area) to be derived from #9 (Circumfer-
ence) and #11 (Area of a circle). Books Three and Hine
have three foiraulas worked out in this way, viiile Books
Tv/o, Four, and Five have none.
Table 9: The Humber of Formulas which are Derived from
other Formulas
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Book Eight repeats an arithmetic rule and then |
gives the formula eleven times, while this is not
done in Books Two, Pour, and live.
Table 10 ; The humber of Pormulas given Following the
Repetition of the Arithmetic Rule. j
The Books by Number 1 2 3 4 5 6
.1 8 9
"T
.0
Total Number of For-
mulas Given after
i
!
Rule is Repeated
from Arithmetic
1 0 1 0 0 4 5 11 3
1
6
Reviev/ lessons often contain a statement such as
"Write the formula for the perimeter of a rectangle."
Book Three has thirty-three such sentences, but Books
Six and Seven have none.
Table 11; The lumber of Poimulas to be Written as a
Means of Revie?/.
The Books by Number 1 2 3 4 5 6 7 8 9 0
Total Number of For-
mulas V/ritten as Re-
view 11 12 33 32 14 0 0 20 17 6
The summary of tables four to eleven may be found on page
one hundred and three, table 66.
The ability to translate certain formulas into
rules of mathematics, Reeve’s second objective has been
subdivided as follows: Formula given, pupil writes
translation into mathematics originally, or as review;
Formula given then rule given; and finally directions
when to use certain formulas. Book One uses this
translation into mathematics most often, having thir-
I

ty original translations and twenty-five review trans-
lations as contrasted vrf.th no original translations
in Books Fou^ Six, and Seven, and no review transla-
tions in Books Six and Seven.
Table 12 ; The Number of Formulas which the Pupil Trans-
late into Rules.
The Books by Number 1 2 3 4 5 6 7 8 9 ijO
Formula given: pu-
pil writes trans-
lation
1
1
Originally 30 9 7 0 2 0 0 6 5 5
As review 25 11 15 5 1 0 0 3 3 ]
In only one of the books. Number Two, is the second idea
followed; formula given first, rule following.
Table 13: The Number of Formulas for v/hich the trans-
lation is G-iven Following the Formula
The Books by Number 1 2 3 4 5 6 7 8 9 i.O'
Foimula given: rule
given 0 1 0 0 0 0 0 0 0 c
Directions when to use certain formulas are given
in only one book, Number Nine, although Reeve gives this
point as part of the meaning in his second objective
Table 14: The' Number of Times Directions for the Use of
Formulas are Given.
The Books by Number 1 2 3 4 5 6 7 8 9 1 )'
Directions when to use
certain formulas 0 0 0 0 0 0 0 0 11 0
Note must be made of the fact that neither Book
Six nor Book Seven has a single example of the transla-
I

tion of a formla into a rale. The summary of ta-
bles twelve, thirteen and fourteen may he found on
page one hundred and four, table 66.
Sinceall the writers agree that the pupil should be
taught the meaning of a fo imula and since Reeve's
first two objectives, translation of rules into for-
mulas and formulas into rules best exemplify this idea;
the number of different formulas which aid in reaching
these two objectives are listed together. Although
Book Ten has the greatest number of formulas (forty-
two), only thirty of them are included in points I
and II, whereas Both Book Three and Book Eight have
thirty-six of their fomulas explained. Book Six with
the smallest number of formulas ( twenty-one)
,
presents
only three of them without any clue as to their mean-
ing. Both Book One and Book Seven have all their for-
mulas explained. An unexplained formula may be presen-
ted for evaluation: as, if s= 5, and h =10, find V
in the formula V = s^h; or for transformation: solve
the formula V = s^h for s. If there is some suggestion
as to the meaning of the terns, the formula find its
place under one of the subheadings of I or II. Three
of the texts use formula 17 (Total area of a circular
cylinder) for the purpose of evaluation, and give no
hint as to its meaning. Three of the texts use formu-
la 71 (Volume of a prismatoid) ; one of them for evalua-
c:_ .
ev.;.on ;^n,:: -ic
nr.:. ;rv y.r, ^ 1
: y c 0 . u :3e
..^
•
-.
'i' zi
1
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f.
tion, the other two for trsjisformation, and no expla-
nation whatsoever is given.
Table 15: The following Table Shows the humber of
Explained and Unexplained fomulas found in '
the Ten Texts.
!
The Books by Humber 1 2 3 4 5 6 7 8 9 16
Total Humber of For-
mulas 3E 22 38 31 34 21 22 39 25 4
1
fe
Humber of Different
Formulas Explained 32 18 36 28 32 18 22 36 19 3
Humber of Unexplain-
ed Formulas 0 4 2 3 2 3 0 3 6 2
The specific numbers of the unexplained formulas are list-
i
ed on page one hundred and two, table 65.
The evaluation of a formula, that is, finding the
value of certain letters when the values of certain oth- I,
ers are known- -co nc eded to be the practical reason for
||
teaching a formula--inc ludes the following points. A 'i
formula ma^ be evaluated for its subject, as, find the
j
value of A in the formula A = Iw, when 1 and w are known;
!
a formula may be evaluated for aa other letter, as,
find 1 in the formula A _ Iw when A and w are knov/n; or
a formula may be evaluated for another letter after
its'* subject has been changed*
,
as, in the fomula
1= A/w find 1 when A and w are knov/n. Taking the first
point, the range of evaluations is from one hundred
seventy-one in Book Three to only thirty one in Book
Seven. Evaluating for another letter: only once in
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Book Nine and forty-nine times in Book One; evaluating
after changing the subject is required thirty-eight times
in Book Three and not at all in Book One. In count-
ing these evaluations, if the same fo mula was used
six times for computation in one exercise, this was
counted as six evaluations in that exercise. Book
Six on page 252 says "The workmanlike v/ay of solving
all such problems" (evaluating for a letter other than
the subject) "is first to solve the given formula for
the required unlmovin and then to substitute the given
numerical values in the result so obtained." Hence,
from there on, any such problem was considered first as
transformation, then evaluation after the subject was
changed. The range of the total number of evalua-
tions is very great, fifty-seven in Book Nine to two
hundred and twenty-seven in Book Three.
Table 16: The Number of Times Ij'ormulas are Evaluated;
Including Evaluation for the Given Subject,
for Another Letter, after the Change of Sub-
ject, and the Total Number of Evaluations.
The Books bv Number
Number of Evalua-
tions for Given
Sub.i ect
Number of Evalua-
tions for Another
Letter
Number of Evalua-
tions after change
of Subject
Total Number of
Evaluations
131
49
16^
65
10
15
171
18
38
135
21
^
54
42
6
51
23
31
25
11
119
16
10
43
13
io
64
3-5
11
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The number of different formulas t o be evalua-
ted is much more uniform than the number of evalua-
tions. Book Three in its two hundred and t v/enty-seven
evaluations uses only thirty-four different formulas,
while Book One has thirty different formulas and one
hundred eighty evaluations. This is consistent with
the statement in Book One, "ITormulas are thoroughly
mastered by means of a thorough investigat ion of a
small number of formuia s v/hich the pupil can really
understand.
"
Table 17: The Number of Different formulas ich are
Evaluated in the Texts.
The Books by Number 1 2 3 4 5 6 7 8 9 1 )
Number of Different
Formulas Evaluated 30 18 34 26 24 14 16 34 18 27
The ability to derive one formula from another, to
solve a fomula for any letter, to change the subject
of a formula, or the necessary transformation of a for-
mula is Reeve's fourth objective. He gives the follov;ing
types of equations: Ex= 6, x+5- 8, x-4- 7, and -|x= 9,
to T/\hich has been added a fifth type, equations invol-
ving radicals. This addition was nade because of the
many times a formula such as #11 (A = -nr^) must be
solved for r. A = 1y/ is an example of the formulas of
the first type of which Book Nine has twenty-six trans-
foimations and Books Six and Seven have none.
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Table 18; The Humber of T ran sfo rmf-t ions of the T,yi)e
2x - 6
The Books bv Number 1 2 3 4 5 6
.
7 8 9 0
Number of Transfor-
mations of Type
2x r 6 3 15 9 19 6 0 0 4 26 7
The second t.ype, exemplified by ^^7 (P = a+b+c), is
transformed only once in Boohs Two and Nine and thir-
teen times in Book Pour.
Table 19: The Number of Transformations of the Type
X+5-- 8
The Books by Number 1 2 3 4 5 6 7 8 9
—
t
i\o
Number of Transfor-
mat ions Typ e
xt5 - 8 4 1 4 13 4 5 3 3 1
1
1
1
14
Formula #E9 (A=T,(R^-r^) is one of the few \i^ich may
be cited as an example of the third t^Tpe, of vhich there
are no transformations in any of the books.
Table 20 : The Number of Transformations of the Tyne
x-4 = 7
The Books by Number 1 2 3 4 5 6 7 8 9 1 D
Number of Transfor-
mations Type x-4= 7 0 0 0 0 0 0 0 0 0 D
Type four, of which formula #3 (A= bh) is a good
example, has its subject changed tv;enty-three times in
Book Four and zero times in Book Seven.
Table 21 ; The Number of Tranformat ions of the Type -|x = 9
The Books b^/ Number 1 2 3 4 5 6 7 8 9 li )
Number of Transfor-
mat ions Type -ix x 9 10 3 6 23 10 2 0 5 6 9'
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The radical or fifth t^e, for vhioh v/e may give
J-
formula #11 (A<r-"r^) as an example if it is solved I'
for r, is not required in Booh Seven hut is used '
tv/elve times in Book Six.
Table 22 : The Number of Transforna tions of the Type
A = -n
The Books by Number 1 2 3 4 5 6 7 8 9 oiH
Number of Transfor-
mations Type A r^ 4 7 10 7 4 12 0 5 1
r
The totals of these five charts show that Book
Four changes the subject of a geometric formula sixty-
two times and Book Seven only three times.
Table 25 : The Total Number of Transformations
The Books by Number 1 2 3 4 5 6 7 8 9 jio
Total Number of
Transf orraat ions 21 26 29 62 24 19 3 17 33
1
i
i
i
40
It can easily be seen from this chart that Book
Seven’s three t ransformations is an extreme case, as
the next lowest number is seventeen for Book Eight.
The Books vary again, but not to such an extent, in
the number of different formulas which are used for
transformation. Book Seven has its three transfor-
mations of three different formulas, while Book Four
which had the greatest number of t ransfo imat ions
(sixty-two) uses only sixteen different formulas.
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II
Taljle 24; The Total Humber of Transformations Compar- '
ed v/ith the Humber of Different formulas
|
Tran sfo rmed.
The Books by Humber 1 2 3 4 5 6 7 8 9 10
Total Humber of Trans-
formations 21 26 29 62 24 19 3 17 33 40
1
Humber of Different
Formulas Transformed 9 13 18 16 13 10 • 3 10 13
1
j
24
The summary of tables eighteen to twenty-four is in
Table Sixrty-six on page one hundred and four, table 66. :
Reeve includes in his fifth point on drawing
graphs, the ability to make a table of values for a i
formula, hence the subdivisions on point five are as
||
follows: tables of values to be made for a formula,
’
I;
gr^hs drav/n from these tables, graphs drawn without
|
mentioning the construction of a table, and the num-
ber of times values are read from a graph. A formu-
jj
la may be evaluated by reading points from its graph;
I
a problem of this type is classed here not as an
|
evaluation, but as a reading foe m the ^?raph. Six of
the books examined, namely. One, Tv;o, I'our, Six, Seven,
and Ten, have no tables to be made for geometric for-
|
mulas, ?h ile Book Three has tv^elve. I
Table 25: The Humber of Times Tables are made for |j
Geometric I’ormulas
The Books by Humber 1 2 3 4 5 6 7 8 9 i 10
Tables of Values 0 0 12 0 6 0 0 4 1 0
Book Hine, fh ich has one table to be constructed.
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does not complete the picture by drawing the graph,
so there are seven books vhich have no gr^hs drawn
from tables of values.
Table 26 : The Number of Graphs Drawn from Tables
The Books by Number 1 2 3 4 6 6 7 8 9 io
Gr^ hs Drav/n from
Tables 0 0 6 0 1 0 0 4 0
Some of the books require the graph of a formula
but do not mention making a table to help in its con-
struction. Book Two follo7/s this idea ten times and
Book Eight not at all, the latter having its four
grtphs dravni from previously constructed tables.
Table 27 : The Number of Graphs Drawn vdthout Tables
\
i
The Books by Number 1 2 3 4 5 6 7 8 9 ] .0
Graphs Drawn
(No Tables) 1 10 5 4 1 4 2 0 4 3
As some of the texts follov/ both methods we shall
consider the total number of graphs to be drawn; the
range being from one in Book One to eleven in Book Three.
Table 28; The Total Number of Gr^hs Drawn
The Books by Number 1 2 3 4 5 6 7 8 9 i0
Number of Graphs
Drawn 1 10 11 4 2 4 2 4 4 1
!
All of the books test the pupil's ability to read
values from a gr^h by questions such as the following,
"Erom the graph of the formula A::7ir^, find the value
of A when r= 3." Sometimes these values are to be
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read from a gr^ h given in the hook, end sometimes
from a graph which the pupil is to construct, hut the
readings in both cases have been grouped. Books Seven
and Ten have only two of these readings v/hile Book
Five has twenty-five, and only two graphs to he con-
structed.
Table 29 : The Number of Readirgs from Graphs
Ij
I
I
I
The Books by Number 1 2 3 4 5 6 7 8 9 !;io
Readings from
Graphs 7 12 18 16 25 11 2 16 19 2
The different formulas found in this fifth point
|
shov/ the usual differences: Book One has one formula,
one graph, no tables, ^nd seven readings from the
graph; Book Seven has two formulas, two gr^hs, two
|
readings, and no tables; Book Three uses ten formula, s, y
requires twelve tables, eleven graphs and eighteen
||
readings, this last book having the greatest number of i
formulas, tables, and graphs and ranking third on the
|
'readings. The compete picture is as follows: i
Table 30: A Summary of Tables 25, 28, and 29 compared
with the Number of Different Fomulas Used
The Books by Number 1 2 3 4 5
s
6 7 8 9 10
No. of Tables 0 0 12 0 6 0 0 4 1
1
i 0
j—
No. of Graphs 1 10 11 4 2 4 2 4 4 i 3
No. of Readings 7 12 18 16 25 11 2 16 19 2
No. of Different
Fomulas
1 5 10 4 7 3 2 4 5 4
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V/hen v/e come to Reeve's sixth point-the ability
to understand the idea of the dependence of one quan-
tity upon another, i;!hich involves the ability to appre-
ciate the idea of one variable as a function of the
other—we reach a point where objective treatment seems
a little difficult. Me can recaJLl from the chapter on
aims and objectives such bits as 'the spirit of the
function', 'training in functional thinking', 'the
idea of changing quantities', 'thinking in terras of
quantitative relationships', 'how it all depends',
'how the function is marching', 'not the definition of
the word function', and 'not a formal treatment of the
function concept'. We can also recall the followiiig:
"The understanding of the way a change in one variable
affects others related to it is an important charac-
teristic of the functional thinking."^ "Practically all
the facts that are needed for the study of the changes
of a linear function may be brought out by questions."^
This statement from Lennes is limited to linear func-
tions but we find in Breslich's illustrations questions
on both linear and quadratic functions. The questions
are simple, for example, in a linear equation 2-nr,
if r is doubled, what change in G follows—On the basis
of the above mentioned authorities, the texts have been
examined as to questions on changing quantities. We
lx g. B, BrQHliQh, Lleasur inc -tlie-Dav&lpment ....Q.f Punc^=
tional Thinking in Algebra, p 99
2. IT, J. Lennes, op, cit., p 62.
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find a wide range, Book One having only one such
^
question and Book Chree as many as sixty-five.
Table 31; The Number of questions on Changing quantities
in the Texts.
The Books by Number 1 2 3 4 5 6 7 8 9 io
K^uestions on chang-
ing .quantities 1 21 65 47 25 3 44 6 8
1
58
If we may assume that these questions on changing
quantities may be used as one means of determining tne
functional aspect of an algebra text, and since v/e can
recall that the function idea should ’not be isolated
in one chapter’ but should ’be manifested throughout
the entire book’
,
it seems necessary to see the distri-
bution of these questions in the various books. Book
One has its one question and Book Six its three ques-
tions in one chapter. Books Sight and Nine have their
questions in tv/o chapters and Book Three in six chap-
ters. Since the texts do not contain a uniform num-
ber of chapters, the comparison may be better raade as
follows: Book Six which contains twenty-forr chap-
ters has questions about changing quantities in only
one, hence four percent of its chapters contain these
question, Book One with its one question and ten chap-
ters rates ten per cent, and Book Three v;hich also
contains the greatest number of questions has the high-
est rating of thirty-eight per cent. In considering
the number of chapters in a book, a group of supple-
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mentary exercises or of extra tests was counted as \\
!i
another chapter.
il
Table 52 : The Per cent of Chapters Containing ^.ues-
tions on Changing yiantities Compared with
the Total Number of these .questions Pound
in each t ext
.
The Books by Number 1 E 3 4 5 6 7 8 9 LO
Number of Chapters 10 18 16 16 16 24 15 19 15
Number of Chapters
Containing »iuestions
on Changing ^i^an-
tities 1 3 6 5 5 1 3 2 2
1
1 ,
i
1
1
5
Per cent of Chap-
ters Containing
these .questions 10 17 38 31 31 4 20 11 13
1
1
f
!
i
1
P
Total Number of
these Questions 1 21 65 47 25 3 44 6 8
“1
38
Prom tnis diagram we can see that Book Three #iich i
I
has the greatest number of questions, has the highest
per cent of distribution, and Books One and Six inter-
change their positions at the other end of the scale.
Since we are follov/ing Reeve's Objectives in
the Teaching of a Pormula and since we have used his
List of Desirable Pormulas as a basic list, it would
be well to find out how the formulas used in the
texts compare with the thirty-nine geometric formulas
from Reeve's list. Book Ten which contains the great-
est number of formulas (forty-two) also has the
largest number from Reeve's list ( twenty-seven ) , viiile
Book Six which has the smallest number of formulas
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( tv/6nty-one) has fifteen from Reeve. Book Seven with
its twent.y-tv;o formulas also has fifteen taken from
Reeve's list.
Table 55 : Comparison of each Book's Formulas that
Coincide with the Formulas from Reeve's list.
The Books by Number 1 S 3 4 5 6 7 8 9 io
Total Number of
Formulas 3E EE 38 31 34 El SS 39 S5
Number of Formu-
las from Reeve'
s
List EE 17 E6 S6 S3 15 15 S6 19 h^
4, The importance of the preparation of students for
college board examinations is generally conceded.
Lennes says "A teacher who fails, in a marked degree,
in prepa.ring intelligent students for these examinations
usually would not last long."^ A textbook, then, should
contain material in accordance with the requirements of
the board. Let us see how our algebra texts compare
with the following suggestions from the 19E3 require-
ments. Of the five formula. s given as types to be con-
sidered, tv/o are geometric: #4 (Area of a tra^pezoid)
and #£7 (Volume of a ^here). These are given merely
as 'types to be considered', but v/e may trace them
through the books to see ho?/ this suggestion has been
followed. The Board recommends,^ "The meaning, use,
evaluation, necessary t ransfomation, and the deriva-
tion of such formulas from rules expressed in words."
In this work "the general idea of the dependence of one
Tl Bo J. Lennes, op. cit., p 60
E. College Entrance Examination Board, 19E3 Require-
ments, pp S, 13.
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varialile upon another should he repeatedly emphasized,”
V/e can classify these suggestions as falling under
Reeve’s first (derivation), first and second (meaning),
third (evaluation), fourth ( transformat ion) and sixth
(idea of dependence) objectives.
Book Five is the only text to give the derivation
of formula #4 (Area of a trapezoid), hut three of the
texts One, Five, and Fight give this derivation for
#27 (Volume of a sphere).
Table 34: The Humber of Times the College Board Formu-
la Suggestions are followed for Berivation
The Books b.v Humber 1 2 3 4 5 6 7 8 9 10|
Derivation of For-
mula #4 0 0 0 0 1 0 0 0 0 0
Derivation of For-
mula #27 1 0 0 0 1 0 0 1 0 o|
All of the texts but Humber Nine give the meaning
of formula #4, some of the explanations being mare de-
tailed than others; and all but Four and Fight give some
explanation of formula #27.
Table 35: The Humber of Times the College Board Formu-
la Suggestions are follov;ed for Meaning
The Books by Humber 1 2 3 4 5 6 7 8 9 10
Meaning of Formula
#4 X X X X X 0 4
Meaning of Formula
#27 X "x 0 X 0 X^:
^
Formla #4 is evaluated in Book One ten times as con-
trasted v/ith no evaluations in Books Six and Hine. Evalua-
i!
I

tions of #S7 vary from three in Book Three to none
in Books One, Nine, ?;)nd Ten.
Table 36: The Number of Times the College Board Formu-
la Suggestions are followed for Evaluation
The Books by Number 1 2 3 4 5 6 7 8 9 10
Evaluat ions of
Formula #4 10 3 9 5 6 0 1 2 0
1
3
Evaluations of
Fo imula #27 0 2 3 1 2 1 1 1 0 0
These tv;o formulas were also given as types of those
to be transformed: Book Four contains ten transforma-
tions of formula #4 (Area of a trapezoid), and Books
Seven, Nine, and Ten only one; Books Two, Three and
Ten have formula #27 transformed once, while the re-
maining seven books do no change the subject of this
formula.
Table 37: The Number of Times the College Board Formu-
la Suggestions are followed for Transformation
The Books by Number 1 2 3 4 5 6 7 8 9 io
Transformat ions
of Fo imula #4 5 2 3 10 3 2 1 3 1
1
|x
Tran sformat ions
of Formula #27 0 1 1 0 0 0 0 0 0
^
1
Since we have previously checked the ’idea of de-
pendence by considering the number of questions on chaiig-
ing quantities, let us consider the number of times
these questions are applied to our typical formulas.
Formula #4 (Area of a trapezoid) is used in this way
three times by Book Seven, twice by Book Ten, and not
1 .
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once by the other eight texts. Formla #E7 is used
more often, the range being from eleven t imes in Book
Seven to no times in five of the books.
Table 38: The Humber of Times the College Board Formu-
la Suggestions are followed for the Idea of
The geometric formulas given by the College Board
as types of the material adapted to the construction and
int erpretation of graphs are formula #11 (Area of a
circle) and formula #25 (Volume of a circular cylinder),
the latter being considered for the case in which an
arbitrary value is assigned to one of the variables.
The gr^h of formula #11 is required of the pupil us-
ing Book Tv/6, twice, and not at all of those T/ho are
following Books One, Five, Seven, and IJine, Formula
#25 is to be shown on the graph by the pupil using
Book Ten—once--while the other books do not require
its construction at all.
Table 39: The Humber of Times the College Board Formu-
la Suggestions are followed for the Graph
The Books by Humber
Humber of Graphs to
be Drawn Formula #11
Humber of Graphs to
-he-. Drawn Formula #25
!• Ibid,
, p 2
The Books by Humber 1 2 3 4 5 6 7 8 9 3jo
Humber of ‘Questions'
about Formula #4 0 0 0 0 0 0 3 0 0 i
Humber of .questions’
about Formula #27 0 1 0 0 0 1 11 0 1 c
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As mentioned before, it is often required that the
pupil read from the graph—for example— "From the
graph of Ar'nr^, find the Area of a Circle whose radius
is 10.” Of the six books v/hich require the construction
of the graph of formula #11 (Area of a circle), Book
Two asks for four of these readings and Books Three and
Four ask for none. Book Ten is the only book requiring
the graph of formula #25 (Volume of a circular cylinder),
and it asks for no readings. The graphs of certain
formulas are sometimes given in the texts and the pupils
are asked to evaluate the formula from the given graph.
This method is not followed for either of the two typi-
cal fomulas, so the following list of readings takes
in onl^r those from graphs constructed by the pupils.
Table 40: The Number of Times the College Board Formu-
la Suggestions are followed for Reading from
the Graphs
The Books by Number 1 2 3 4 5 6 7 8 9
I
1’
Number of Readings
from Graph of
Formula #11 0
1
!
]
4 i' 0 0 0 1
h
0 3 0 1
Number of Headings
from GrajDh of
Formula #25 0
i
0 0 0 0 0 0 0 0 0
The summary of tables thirty-four to forty is given with
the rank numbers in tables fifty-seven and fifty-eight on
pages eight, eighty-one, and eighty-two.
5, Dividing the texts into two groups, the first con-
taining the five books published between 1925 and 1928,
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and. the second group those published from 1929 to 1934,
we find surprisingly little difference between the tv/o
groups.^ One reason for this slight variation may be
that most of the books in the second group are revisions
of texts published many years ago and which in the pro-
cess of revision have retained much of the old mater-
ial, This comparison is made as follov/s: the total
number of formulas exemplifying each of Heeve’s six
points has been previously given for each book; by
combining the totals included in each of Reeve's points
for the five texts in the first group, (Books One,
Two, Four, Seven, and Ten) and following a similar
procedure for the second group, we have totals v/hich
aid in comparing the t7/o groups. The greatest differ-
ence is in Reeve's second point, translation of a for-
mula into a rule of mathematics, where group one has a
total of eighty-five and group two only forty-two.
The unusual difference is in point six, the idea of de-
pendence, which is stressed by the latest v/riters in
the field. On this point, as in two others, group one
rates higher, having one hundred and fifty-one ques-
tions as contrasted v/ith one hundred and seven for the
second group.
1. See Table 67 pp 106-7
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Table 41: The Gon^arison hy means of Reeve’s Six Ob-
jectives of Texts published. 1925-1928
{Group One) v/ith, the Texts published 1929-
1934 (Group Two
Reeve’s Objec-
tives
Transla-
tion into
Formula
I
Transla-
tion into
Rules
II
Evalua-
tion
III
Transfo r-
ma.tion
IV
Grapt
V
\
|is
Number of For-
mulas
Group One 198 85 586 152 20
Group Two 253 42 606 122 25
Reeve’s Sixth Objective Idea of dependence
Number of oiliest ions
about Changing jiantities
Group One 151
Group Two 107
IV Comparison of the Texts.
1. Since we have discussed aims and objectives and have
found Reeve’s objectives in teaching the formula most re-
presentative of the whole group, and since the ten alge-
bra texts have been examined as to the geomtric formulas
employed in following these objectives, we are ready now to
compare the results of the examination with the objectives.
The texts ha.ve been ranked in the following v/ay.
Table 42: The Rank Number of the Texts Depending on the
Number of formulas Used in the Texts
The Books by Number 1 2 3 4 5 6 7 8 9 10
Total Number of For-
mulas 32 22 38 31 34 21 22 39 25 42
jianit. io milwr— —onw
Book 5 8.5 3 6 4 10 8.5 2 7 1
1, Ror figures see table 67, pp 106-7
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The nuralDer of formulas included in Reeve* s first
and second objectives or the number of formulas about
Vi/hich the pupil should have some idea of meaning
give the texts the following rank: numbers.
!!
Table 45: The Ranh numbers of the Texts According to
the Meaning Given to the Formulas.
The Books by number 1 2 3 4 5 6 7 8 9 i
r
.0
number of Formulas
Included in I and
II (Reeve) 32 18 36 28 32 18 22 36
i
19 150
1
Rank number of
the Book 3.5 9.5 1.5 6 3.5 9.5 7 1.5 8 1
\
i
5
As has been mentioned before, some books include for-
mulas for which they give no meaning, in spite of the
fact that all v;rit ers agree that the pupil should have
some idea of the meaning of the formula v/hich he is
using.
Table 44 ; The Rank numbers of the Texts Depending on
the number of Unexplained Formulas
The Books by number 1 2 3 4 5 6 7 8 9 LO
number of Unexplain-
ed Formulas 0 4 2 3 2 3 0 3 6
1
1 2
Rank number of the
Book
1.5 8 3.5 6 3.5 6 1.5 6 9 .0
The Rank num.bers resulting from the number of evalua- !
tions are as follows:
j
I
Table 45: The Rank numbers of the Texts According to
the number of 'Evaluations
i
The Books by Humber 1 2 3 4 5 6 7 8 9 1 3
Total number of
Evaluati ons 180 90 227 159 101 76 67 145 57 i 9
Rank Humber of
the Text 2 6.5 1
1
3 5 8 9 4 10 6.5

I!
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The necessary transforms. t ion of a formula is one
of the common objectives.
Table 46: The Rank ITumbers of the Texts According to
the Humber of Transformations
The Bocks by Humber 1 2 3 4 5 6 7 8 9 Id)
Total Humber of
Trail sfor iiR t ions 21 26 29 62 24 19 3 17 33 4C
j
Rank Humber of
the Text 7 5 4 1 6 8 10 9 3 ij
The fourth objective, relating to graphs, is taken
in its three parts; the making of tables, the construc-
tion of grapns
,
and the readings from the graphs.
I
Table 47 : The Rank Humbers of the Texts iiccording to the
Humber of Tables to be Constructed.
The Books by Humber 1 2 3 4 5 6 7 8 9 li
Humber of Tables of
construct 0 0 12 0 6 0 0 4 1 G
i
i
)
Hank Humber of the
Text
.
7.5 7.5 1 7.5 2 7,5 7.5 3 4 7.5|
\
Table 48: The nank Humber s of the
Humber of Graphs to be
1 Texts According ti the
! Dra?/h . '
1
The Books by Humber 1 2 3 4 5 6 7 8 9 id
Humber of Graphs
to Draw 1 10 11 4 2 4 2 4 4 j
1
1
1
Rank Humber of
the Text 10 2 1 4.5 8.5 4.5 8.5 4.5 4.5
1
r
f—
!
Table 49: The Rank Humbers of the Texts According to the
Humber of Hoardings from the Graph
The Books by Humber 1 2 3 4 5 6 7 8 9 19
Humber of Readings
from Graph 7 12 18 16 25 11 2 16 19
1
1
\
Rank Humber of the
Text
—8-- --6 g- 4 . 5^ —7 475^- " -2 - -9-13

The idea of dependence, checked hy the ques-
tions on changing quantities gives Book Three it s
fourth Rank One.
Table 50; The Hank Rumhers of the Texts Depending on
the Ruinher of 'cc.uestions on Dependence.
The Books By Number 1 2 3 4 5 6 7 8 9
—
Number of C-uestions
on Dependence 1 21 65 47 25 3 44 6 8- fk
Rank Number of the
Text 10 6 1 2 5 9 3 8 7
li
i|4
The percent of the chapters
questions shows the ^ read of the
Table 51; The Rank Numbers of the
the percent of Chapters
on Dependence.
v/hich contain these
idea through the book.
Texts Depending on
Containing .questions
1
j
j
The Books by Number 1 2 3 4 5 6 7 8 9 .0
Percent of Chapters
Containing c^es-
tions on Dependence 10 17 38 31 31 4 20 11 13
i
i
f
Rank Number of the
Text 9 6 1 3.5 3.5 10 5 8 7
1
1
2
There is one more point to consider here, the
number of formulas in each book v/hich are from Reeve’s
List of Desirable formulas.
Table 52; Rank Numbers of the Texts Depending on the
Number of formulas Taken from Reeve’s List.
The Books by Number 1 2 3 4 5 6 7 8 9
Number of Formulas
from Reeve’ s List 22 17 26 26 23 15 15 26 19
1
^7
Rank Number of the
Text 6 8 3 3 5 9.5 9.5 3 7
li
111

ll
i
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From the S3 eleven tables showing the ranh numbers
we get the follov/ing totals.
Table 53: The Summary of the Ranlr: Numbers in Tables
42-52
The Books by Number 1 2 3 4 5 6 7 8 9 10
Total of Eleven
Rankings 69.5 73 23 47 47 89 79. 53.5 68.5 35, 5
The sunmiary of tables forty-two to fifty-three is
given in table sixty-eight on page one hundred and eight
These rankings place the Books in the following or-
der:
Table 54: The Rank Order of the Texts According to
Reeve^s Six Ob j sctives
Book Three Rank 23
Book Four and Five Rank 47
Book Sight Rank 53.8
Book Ten Rank 55.5
Book Nine Rank 68.5
Book One Rank 69.5
Book, Two Rank 73
Book Seven Rank 79
Book Six Rank 89
Attention should be called to the range of the
total rankings. Book Three with a rank of twenty-
three is twenty-four points ahead of its nearest com-
petitors, Book Four and i'ive, or in other wcr ds its
score is slightly less than half the score of either of
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the latter. Book Six, at the other end. of the dis-
tribution, does not show such a difference but it is ten
points away from the next in rank.
The above ranking is one which is true and autho-
ritative for most of the objectives discussed in Chap-
ter Two. There is, however, one group of writers
—
Jalonov/er, Leenes, Breslich in the Seventh Yearbook
and Georges-who place their emphasis so decidedly on
the idea of funct ionality that some different scheme
of ranking should be followed. In this study, we have
chscked functional ideas only by questions on changing
quantities and by the spread of these questions through
a text, the reasons for this being discussed previously.
Let us separate these tv/o ideas from the other objec-
tives given by Reeve, in order to get from them a
ranking which will in an objective way give an indica-
tion of the trend of functional ideas in a text.
I

Table 65: The Rank numbers of the Texts According
to the Idea of functionality
The Books by Number 1 £ 3 4 5 6 7 8 9 1 10
Number of questions
about Changing
^ant ities 1 21 66 47 25 3 44 6 8
!
38
Rank Number 10 6 1 2 5 9 3 8
1
4
Percent of Chapters
containing .uestions
about Dependence 10 17 38 31 31 4 20 11
\
33
Rank Number 9 6 1 3.5 3.5 10 5 8 1 2
Total of the two
RanZ-cing
19 12 2 5.5 8.5 19 8 16 i4
1
6
This combination places the books in the fol-
lowing order.
Table 56; The Rank Order of the Texts According to
the Idea of functional ity
'
Book Three Rank 2
Book four Rank 5.5
Book Ten Rank 6
Book Seven Rank 8
Book five Rank 8 .
5
Book Two Rank 12
Book Nine Rank 14
Book Eight Rank 16
Books One and Six Rank 19
Comparing this result with that of the first
ranking, v/e see that although there are changes in
the center of the distribution, Books Three and four
keen their leading positions and Book Six retains its
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place at the other end. Book Five which shared
second place with Book Four in the first ranking
drops to fifth place hers, and Book Seven which pre-
viously was rated ninth is fourth on this new list.
3. Another comparison of the texts was made hy means
of their use of the formulas suggested hy the College
Board Hequirement s. 'Che tables of comparison are re-
peated and the corresponding rank numbers follow.
Table 57: The Hank lumbers of the Texts According to |!
their Following of the Fomula Suggestions I-
of the College Board.
The Books by Humber 1 2 3 4 5 6 7 8 9 i6
Meaning of Formu-
la #4 v/ y 0 0
r
ll.
Rank Humber 4.5 i.5 4.5 4.5 9.5 4.5 4.5 4.5 9.5 4.5!|
Meaning of Formu-
la #E7 0 / 0 ' 0 y y 0 y
^
-4-
Rank Humber 8o5 3.5 3.5 8.5 8.6 3.5 3.5 ,8.5 3.5 3.f
Evaluation of For-
mula #4 10 3 9 5 6 0 1 2 0
i|
Rank Humber 1 6.5 2 4 3 9.5 8 7 9.5 5.is
Evaluation of For-
mula #27 0 2 3 1 2 1 1 1 0 1
Rank Humber
_
9 2.5 A. 5.5 2.5 ^5.5 5.5 5.5 9
Transformation of
Formula #4 5 2 3 10 3 2 1 3 1
i:
'1
Rank Humber 2 6.5 4 1 4 6.5 9 4 9
h
'b
Transformation of
Formula #27 0 1 1 0 0 0 0 0 0
1'
n
Rank Humber 7 2 2 7 7 7 7 7 7 p
-'
^
'
--c .ca,,
. '.rij r-
r
Table 57 : Haiik: Number, continued
The Books By Number 1 2 3 4 5 6 7 8 9 10
Derivation from
rule (Fomula #4) 0 0 0 0 1 0 0 0 0 1 0
Rank Number 6 6 1 6
1
6
j
^ 6 6
1
6
J
6
1
6
Derivation from
rule (Formula #27) 1 0
1
0
1
°
1
1
1 1
1
0 0
]
1
1 0 °
Hank Number 2 V
i
7
1
7
1
2 7 7 7 1 7
Number of viuestions
on Dependence (#4) 0 ! 0 0 0 0 0 3
i
1
^ 0 2
Rank Number 6.5 6.5 6.5 6,5 6.5 6,5 1 5.5 6,5 2
Number of ^iuestions
on Dependence (#27) 0 1 0 0 0 1 111 0 1 3
Rank Number 8 4 8 8 8 4 1 8 4 1 2
Number of Graphs
Formula (#11) 0 2 1 1 0
1
1
1 0 1 0
1
1
Rank Number 8.5_ 1 4 4 8.5 4 8.5 4 8.5 4
Number of Graphs
(Formula #25) 0 0 0
i
0 0 0 0 0 0 1
Rank Number 6 6 6 6 6 6 6' 6 6 ^ 1
Number of Read-
ings (Graph of #11) 0 4 0 0
i
0 i| 0 3 0 i 1
Rank Number 7.5 1 7.5 7.5 7.5
1
3,5| 7.5 2 7.5 3,5
Number of Read-
ings (Graph of #25) 0 0 0 0 0 0 0 0 0 0
Rank Number 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5,5 5,5
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Table 58; The Summary of Table 57
The Books by Number 1 2 3 4 5 6 7 8 9 1 )
Totals of the
above Fourteen
Rankings
82 61.5 67.5 81 79.5 79 80 76.5 98.5 1 4,5
These totals rahk the texts in the following order
Table 59: The Rank Order of the Texts According to Table
57
Book Two Ranlc 61.5
Book Ten Rank 64.5
Book Three Rank 67.5
Book Eight Rank 76.5
Book Six Rank 79
Book Five Rank 79.5
Book Seven Rank 80
Book Four Rank 81
Book One Rank 82
Book Nine Rank 98,5
This ranking presents a different picture. Book
Three which held the first rank twice is changed to
third and Book Six which held the last rank both pro-
ceeding timesisnow changed to fifth place. Note should
also be made of the apparent disregard of the four for-
mulas suggested by the College Board Requirements.
4. Since the later v/riters in the field strongly
emphasize the idea of functional thinking which Reeve
includes in his list as his sixth objective, a final com-
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par is on may "be made "by grouping the Ranking from Revere
with the second ranking which is based on the idea of
dependence. This gives extra weight to Reeve’s sixth
point which aids in giving it the emphasis suggested
by such writers as Lennes
,
Jablonwer, and Georges.
Table 60: The Cornbinat ion of the Numbers from Reeve’s
Objectives and from the Idea of J^unct ionality
This combination gives the texts the following rank
order.
Table 61: The Rank Order of the Texts According to Table 60
Book Three Rank 25
Book I'our Rank 52.5
Book Five Rank 55.5
Book Ten Rauik 61.5
Book Eight Rank 69.5
Book Nine Rank 82.5
Book Two Rank 85
Book Seven Rank 87
Book One Rank 88.5
Book Six Rank 108
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Book Three is decidedly in first place, again
having a rank less than half of the following rank £nd
Book Six definitely keeps its last position hy being
nineteen and one-half points away from its predecessor.
There are slight changes in the center of the distri-
bution
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V Conclusion
The marked differences in the content of the ten
first year algebra texts examined is seen by even a
glance at the data which have been presented in this
study. Before drawing any conclusions, hov/ever
,
atten-
tion must be called to the fact that only geometric
formulas and only those geometric formulas which are
translations of general rules have been included. Al-
though there is reason to believe that there would. al-
so be differences if all types of formulas had been
considered, still we have no objective evidence to sub-
stantiate this belief and therefore must limit our
conclusions accordingly.
The differences in the algebra texts form the
most outstanding conclusion. As far as geometric for-
mulas are concerned, the texts vary in the formulas
which they use, in the number of formulas v/hich they use,
and also in their treatment of the formu]a s. Two of
the texts explain all of the formulas which they give,
and one of the texts leaves one fourth of its formulas
without any clue as to their meaning.^ The range of
the distribution of the number of evaluations, from
fifty-seven to two hundred and twenty-seven shows the
difference clearly.^ After a study of the literature
for aims and objectives it v/as found possible to adopt
one set of objectives as representative of the writers
1. See Table 16, p 58
2o See Table 16, p 59
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with the exception of the group emphasizing func-
tionaLity. There does not seem to be the same di-
vision in the texts. These differences are more re-
markable if we recall the objectives given in the
prefaces of the texts. Nine of the texts, all but
Book Three, state in the preface that the naterial is
based on one or more of the following: The aims of
the National Committee, the nrequirement s of the Col-
lege Board, and Objectives which are similar to those
given by Reeve. 5'rom this uniformity, we get the
following result: Book Three the only text not mention-
ing any of the above aims has rank one wL th a ]ead of
more than half the rank of the next text.^ The range
of the whole distribution is from twenty-three to
eighty-nine; the range not including Book Three, and
thus grouping those texts v;hich have the same express-
ed aims, is from forty-seven to eighty-nine. ^ Let us
try another; the second ranking, based on the idea of
dependence will indicate the texts which emphasize
funcional thinking.^ Three of the texts Rive, Eight
and Nine mention this point in their prefaces, Nine be-
ing the one emphasizing it most. The second ranking
shows Book Rive in fifth. Book Nine in seventh, and
Book Eight in eighth place. 2 Again the unexpected.
1. See Table 54, p 78
2. See Table p
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Since only tv/o of the texts examined in this
study v;ere published as recently as 1934, it may be
assumed that the material for all of them was pre-
pared before the 1933 appointment by the College En-
trance Examination Board of the Commission on Exami-
nations in Mathematics. Therefore the texts should
be compared ontheir following of the 1923 requirements
of the board. The first ranking includes the recommen-
dations of the College Board, but a separate check
was made on the particular formulas suggested as types,
which resulted in the third ranking. In this third
ranking we find agrement among the texts, agreement in
ignoring the suggested formulas. The agreement was
not universal in every respect, the range of the rank
numbers being from sixty-one and five-tenths to ni-
nety-eight and five-tenths.^ Eour of the texts, Books
Two, Four, Seven, and Eight mention the College Board
Requirements as one of their objectives and should
therefore have the preferable ranks. Book Two is con-
sistent, it is based on the College Board and has rank
one. Book Eight is fourth. Book Seven seventh, and
Book Four eighth on the list.^ Since the Commission
on Examinations in Mathematics has recently published
its report containing the new requirements v/hioh em-
phasize funcional thinking, the third rank order v/ill
mean little for future use.
1. See Table 59. p 82
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The second ranking, vdiich is iDased on the idea of
dependence is the one which follows the new thought in
the field. This ranking is limited to the two ideas
on functional thinking v/hich permit of objective treat-
ment: questions about dependence or chang'ing quantities
and the spread of these questions throughout the text.
The first ranking includes the idea of dependence tho
this idea comprises only two -elevenths of the Irasic
criteria. In a previous chapter mention was made of the
fact that the later v/riters in their training in func-
tional thinking v/ill require some of the old ideas
—
that is, meaning, evaluation, and transformation. The
graph as a representation of a function is an idea ad-
vocated by both groups. Hence the new idea appears to
be similar to the old but with a decided change in em-
phasis. Hor these reasons it seemed advisable to com-
bine the first and second ranking, the result being
one v;hich does not go aL 1 the way with the new thought,
but en5)hasizes functional thinking more than in the
original first ranking. A text book v/hich raiks high
on this combination would be a good transition text.
Book Three is again far ahead of the others in rank and
Book Six is still holding tenth place, the range being
from twenty-five to one hundred and eight,
^
1. See ^able 61, p 83
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Attention ^oald be called again to the fact that
Book Three has a decided lead in the important rankings
and is third in the ranking according to the old re-
quirements of the College Board, Book Four shares the
second place with Book Five in the first ranking but
holds it alone in the otner two and Book Six is def-
initely place tenth except in the raiking for the
College Board formulas.
From these conclusions based on data relating to
geometric formulas, we arrive at the following results:
If one mshes to find out which of the authors
most carefully followed the old requirements of the
College Board, reference may be made to the third
If a text which will follow the objectives of most
of the writers on mathematical aims is required, the
best choice will be one of the upper group in the first
If a text which will aid in teaching functional
thinlcing is required, the preference \¥ill be one of the
If a text which will merely emphasize functional
thinking is required, the best choice will be from the
ranking.
^
ranking,
upper group in the second ranking.^
1 .
2
.
4 .
See Table 59, p' 82
See Table 54, p 78
-aee-Tabbe &6, p
See Table 61, p 83
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List of Geometric jj'ormulas taken from Reeve and
from the ten texts.
1. A = Iw Area of a rectangle
2. A = hh Area of a parallelogram
3. A = i bh Area of a triangle
4. A -- h/2 (b4b> ) Area of a trapezoid
5. P - 2 (1+w) Perimeter of a rectangle
6. P -- 4 , s Perimeter of a square
7. P = a +b 1
0
Perimeter of a triangle
8. P = 3s Perimeter of an equilateral triangle
9. C = 2-nr Circumference of a circle
10. C r>id Circumference of a circle
11. A 'n Area of a circle
12. A : T) d^/4 Area of a circle
13. A - ^ ap Area of a regular polygon
14. S = 2 Iwt 2
lh+ 2hw
Total area of a rectangular solid
15. S = 6'e2 Total area of a cube
16. L = 2'hr h Lateral area of a circular cylinder
17. S = 2'nrh+2-nr^ Total area of a circular cylinder
18. L rl Lateral area of a circular cone
19. L = Gl/2 Lateral area of a circular cone
20. S =7irl-ir^ Total area of a circular cone
21. S r 4Tir^ Area of a ^ here
22. S = -n d^ Area of a ^ here
23. V z Iwh Volume of a rectangular solid
24. V = e^ Volume of a cube
I
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25. V : -h r^h Volume of a circular cylinder
26. V= Bh Volume of a circular cylinder
27. V = 4/3Tir3 Volume of a sphere
28. V = 1/6^' Volume of a sphere
29. A -- 'n ( R^-r
)
Area of a ring
30. o2= a2^-b2 Pythagorean relation
31. c - 360/n Central angle of a circle
32. a+-b+ c - 180 Sura of the angles of a' triangle
33. d ^ da2fb2+ Diagonal of a cube
34. A riTir^/SOO Area of a sector of a circle
35. 1 = n-n d/360 Length of an arc of a circle
36. h = a/2 J~3 Altitude of an equilateral triangle
37. A - a^/4 Area of an equilateral triangle
38. d = a iT2” Diagonal of a square
39. S ^ 1.1547H Cube inscribed in a ^here
40. S = Tir Length of a semicircle
41. G — 2 il Ti i'i Circumference of a circle in terms
of the area.
42. s - ao/360 Length of an arc.
43. P = 2s +b Perimeter of an isosceles triangle
44. P - 2c +a +1d Perimeter of an isosceles trapezoid
45. P r ns Perimeter of a regula. r polygon
46. S r 4(l^-w+h) Sum of the lengths of the edges
47. S =12e
of a rectangular solid
Sum of the lengths of the edges
of a cube
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48. 4m^:: 2(a%b^)-G^
49. D n/2 (n-3)
50. P = 5c
51. A = c^/4ti
52. A = ^ d^
53. K =()s( s-a) { s-b) (
54. A = 2h ( ltvs)+lw
55. A = 21 { r + s)t- r^+ s^
56. S - i pi
57. S = 2e^+4 eh
58. L = msr ,+ 'nsrg
59. A= bJd--b2
60. A Tr(R.2r) (R-2r)
61. A = s^
62. A = (36-nV2)^/^
63. A =-nr^E/l80
64. A = .7854 d^
65. V r'r.R^h-'hr^h
66. V = l/3Tir2h
67. V. l/3T,h (1^- h^)
Lledian of a triangle
NumlDer of diagonals of a poly-
gon having n sides
Perimeter of a pentagon
Area of a circle
Area of a rhombus
s-c) Area of a triangle
Lateral area of the sides and
one base of a rectangular solid
Area of the frustum of a
square pyramid
Surface of a pyramid
Surface of a pc ism v/ith a
square base
Area of the curved surface of
the frustume of a cone.
Area of a rectangle in terms
of its diagonal and base.
Area left v;hen four circular hoi
are cut from a large circular pla
Area of a square
Area of the surface of a sphere
Area of a triangle on a sphere
Area of a circle
Volume of a hollow cylinder
Volume of a cone
Volume of a c one
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Volume of a square pyrtunid68. V = 1/3 as^
69. V = 'nr^/2 ( h+h' )
70. V = Bh
71. V ~h/6 (a+ht4m)
72. V = 1/3 Bh
73. V l/4Tid^h
74. V = 1/3 iwh
75. V = sh^
76. V = i Bh
77. V = l/3Trh ( r^-t-
rr]_)
78. Y-= h/3 {hi+hp-^
79. V-= A^/6 T\
80. V = 1/3 Bh
81.
-^1 +Ag= 180
82. x-i-y =90
83. A = (n-2) 180
n-2
84. A ^ n 180
Volume of a prism
Volume of a prisrnatoid
Volume of a p^yramid
Volume of a circular cylinder
Volume of a pyramid
Volume of a prism with a square
base.
Volume of the frustum of a cone
Volume of the frustum of a pyra-
mid
Volume of a sphere
Volume of a cone
Tv/o supplementary angles
Two complementary angles
Sum of the angles in aiy pol^rgon
Each angle of an equiangular
polygon

Table 1: The total huraher of Formulas Found in each
Text
.
The Books by Humber 1 2 3 • 4 5 6 7 8 9 io
Humber of formulas
found in each book 32 22 36 31 34 21 22 39 25
i
4 2
Table 62: The Humber of Unexplained Formulas Found in
the Ten Texts
The Books by Humber 1 2 3 4 5 6 7 8 9 1!o
Humber of Unexplain-
ed formulas !o 4 2 3 2 3 0 3 6
1
J
1
12
Table 65; The Humber of Different Foimulas used in Eeeve* s
Third, Fourth, Fifth, and Sixth Points
The Books by Humber 1 2 3 4 5 6 7 8 9 i
1
P
Humber of Differ-
ent formulas used
in Reeve’s III
( Evaluation) 30 18 34 26 24
'
1
16 34 18
1
1
1
!
7
Humber of differ- ’
ent formulas used
in Reeve’ s IV
( Transformation) 9
1
13 18 16 13 10 3 10 13 iF
Humber of differ-
ent formulas used
in Reeve’ s V
( Graphs) 1 5 10 4 7 3 2 4 5
I
u4
Humber of differ-
ent formulas used
in Reeve’ s VI
(Dependence) 1 6 17 14 10 6 8 3 9
-
Table 64 : The Humber of Formulas in each Book Found only
in that Text
Books by Humber 1 2 3 4 5 6 7 8 9 i'o
Humber of formulas
found in only one
book 2 2 5 2 3 2 3 6 1
—
1
1
n
i7
"*r
Table 33: The Comparison of each Book’s Formulas that
Coincide with the Formulas from Reeve's list.
The Books by Bumber 1 2 3 4 5 6 7 8 9 1 )
Total Buraber of For-
mulas 32 22 38 31 34 21 22 39 25 4
Bumber of Formulas
from Reeve's List 22 17 26 26 23 15 15 26 19 2 7
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Talle 2; The llumher of i.‘‘ormulas Common to the Various
Books together with the Specific humhers of the
i’o mules Found in the Texts.
The table reads: Of the eighty-four formulas, six are found
in all ten books. They are #3, 4, 11, 25,
27, 30. (as numbered on pages 42-46)
I
!j



TalDle 65: The Specific Kumhers of the Unexplained I’or-
raulas l^ound in each Text
The Books hy Numher 1 E 3 4 5 6 7 8 9 .0
The Uumhers of the
Unexplained Hum-
hers
0 #3
EO
55
69
#17
42
#6
E7
E8
#17
71
#38
4E
71
0
1
#17
48
64
#4
9
11
61
70
7E
i
i
i
!
=2
9
.0
.6
56
56
a
'4
76
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Talle 66: The Nuraher of Times i'ormulas are Used in
Each of Reeve’s Six Ohjectives
I Translation of a Rule into a formula—Gomhination of
Tables 4-11.
The Boohs by Humber 1 2 3 4 5 6 7 8 9
Formulas given
slight explanation 4 5 17 5 1 11 9 1 3 1^
Formulas given de-
tailed explanation 5 3 5 15 7 4 6 4 3
Formula written
from given rule
as review 3 0 8 0 2 0 0 1 1
originally 8 0 8 2 18 0 1 11 2
Formula derived
from previous
knowledge 4 6 3 3 3 3 0 3 9
Formula given
after rule is re-
peated from
arithmetic 1 0 1 0 0 4
1
3
Formula derived
from another
formula 1 0 3 0 0 2 2 1 3
Formula derived
from figure and
explanation 0 3 0 3 3 1 1 6 3
Foimula v/ritten as
review 11 12 33 32 14 0 0 20 17 1(
rr
"•
-
: C-y €-
. ; , u j.'i.t.;
;
0 :
;i
‘
n
j ;n
* lis \
;
r
H
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Table 66 continued
II Translation of a Formula into a Rule—Combination of
Tables 12-14
The Books by Number 1 2 3 4 5 6 7 8 9 .0
Formula given, rule
given 0 1 0 0 0 0 0 0 0 0
jjormula given, pupil
writes it as a r'ole
origina lly 30 9 7 0 2 0 0 6 5 3
as review 25 11 15 5 1 0 0 3 3 1
Directions when to
use formula 0 0 0 0 0 0 0 0 11 0
III Evaluation of a Formula—Table 16
The Books by Number 1 2 3 4 5 6 7 8 9 .0
Evaluation for
given subject 131 65 171 135 54 51 31 119 43 .4
Evaluation for
another letter 49 10
1
18 21 42 2 25 16 1
1
.5
Evaluation of
formula after
subject has been
changed 0 15 38 3 5 23 11 10 13 .1
Total 180 90 227 159 101 76 67 145 57 >0
IV Transformation of a Formula--Clorabination of Tables
18-24
The Books by Namber 1 2 3 4 5 6 7 8 9 .0
Type 2x - 6 3 15 9 19 6 0 0 4 26 .7
x+ 5 - 8 4 1 4 13 4 5 3 3 1 4
x-4 - 7 0 0 0 0 0 0 0 0 0 0
^x 9 10 3 6 23 10 2 0 5 5 9
Radical 4 7 10 7 4 12 0 5 1 8
Total 21 26 29 62 24 19 3 17 33 :0
II
Table 66 continued
V Graph of a Forniala--Gombinat ion of Tables 85, 88. 89
The Books by Humber 1 8 3 4 5 6 7 8 9 10
Construct table 0 0 18 0 6 0 0 4 1 0
Construct graph 1 10 11 4 8 4 8 4 4 3
i.e^ a v:-iues irom
graph 7 18 18 16
1
85 11 8 16 19 8 .
VI Idea of Dependence—Table 31
The Books by Humber 1 8 3 4 5 6 7
!
8 9 10
Humber of juestions
about changing
quantiti es 1 81 65 47 85 3 44
j
6 8 38
Table 38: The Percent of Chapters Containing
Changing .quantities Compared v/ith t!
Humber of these ..uestions Pound in
-questions on
he Total
each Text
The Books by Humber 1 8 3 4 5 6 7 8 9 10
Humber of Chapters 10 18 16 16 16 84 15 19 15 9
Humber of Chapters
containing ques-
tions about depen-
dence 1 3 6 5 5 1 3 8 8 3
Percent of Chap-
ters containing
questions on
dependence 10 17 38 31 31 4 80 11 13 33
Total Humber of
these questions 1 81 65 47 85 3 44 6 8 38
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Table 67; of which Table 41 is the summary.
Detailed. Comparison by means of Reeve’s Six Objectives of
the Earlier with the more Recent Texts.
Group I Texts 'oublished 192f-1928
Number of
formulas
found in
Books Translation Translation Evaluat ion
of rule into of formula of a formula
formula into rule
#1 37 55 180
#2 29 21 90
#4 60 5 159
#V 24 0 67
#10 48 4 90
Total 198 85 586
Group II Texts published 1929-1934
Numb er of
formulas
found in
Books Translation Translation Evaluation
of rule into of formula of a formula
formula into rule
#3 78 22 227
#5 48 3 101
#6 25 0 76
#8 58 9 145
#9 44 8 57
Total 253 42 606
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Table 67 oontinued
Group I Texts published 19E5-1928
Humber of
formulas
found in
Books Transformation Grq) h of Questions
of a formula a formula about de -
pendence
#1 21 1 1
#2 26 10 21
#4 62 4 47
#7 3 2 44
#10 40 3 38
Total 152 20 151
Group II Texts published 1929-1934
Humber of
formulas
found in
Books Transformation Graph of questions
of a formula a formula about de-
pend enc e
#3 29 11 65
#5 24 2 25
#6 19 4 3
#8 17 4 6
#9 33 4 8
Total 122 25 107
r
H'
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TalDle 68: Ranking of ihe Texts According to Reeve* s 01)-
jectives—Combination of Tables 42-53
The Books by Rumber 1 2 3 4 5 6 7 8 9 10
Total Number of for-
mulas 32 22 38 31 34 21 22 39 25 42
Rank Number 5 8.5 3 6 4 10 8.5 2 7 1
Number of formu-
las included in
Reeve* s I and II 32 18 36 28 32 18 22 36 19 30
Rank Number 3.5 9.5 1.5 6 3.5 9.5 7 1.5 8 5
Number of unex-
plained formulas 0 4 2 3 2 3 0 12
Rank Number 1.5 8 3.5 6 3.5 6 1.5
1
6
1
9 10
!
Number of evalua-
tions
1
180 90 227 159 101 76 67 145 57 90
1
Rank Number 2 6.5 1 3 5 8 9 4 10 6.5
Number of trans-
formations 21 26 29 62 24 19 3 17 33 40
Rank Number 7 5 4 1 6 8 10 9 3 2
Number of ta-
bles to construct 0 0 12 0 6 0 0 4 1 0
Rank Number 7.5 7.5 .. 1. 7.5 2 ?.5 ’ ',5 3 4 7o5
Number of graphs
to draw 1 10 11 4 2 4 2 4 4 3
Rank Number 10 2 1 4.5 8.5 4.5 8.5 4.5 4.5 7
Of
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Table 68 continued
The Books by Nura - 1 2 3 4 5 6 7 8 9 10
ber
Number of
readings
from graph
7 12 18 16 25 11 2 16 19 2
Rank Number 8 6 3 4o5 1 7 9.5 4.5 3 9o5
Number of
questions about
dependence 1 21 65 47 25 3 44 6 8 38
Rank Number 10 6 1 2 5 0 3 8 7 4
Percent of
chapters con-
taining question
about dependence
s
10 17 38 31 31 5 20 11 13
1
33
Rank Number 9 6 1 3.5 3.5 10 5 8 7 2
Number of formu-
las from Reeve^ s
list 22 17 26 26 23 15 15 26 19 27
Rank Number 6 8 3 3 5 9.5 9.5 3 7 1
Total Ranking 69.5 73 23 47 47 89 79 53.5 68.5 55.5
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Table 54: Rank Order of the Texts According to Reeve’s
Six Objectives
Book Three Rank 23
Book Rour and Rive Rank 47
Book Eight Rank 53.5
Book Ten Rank 55.5
Book Rine Rank 68.5
Book One Rank 69.5
Book Two Rank 73
Book .Seven Rank 79
Book Six Rank 89
J

Table 55; Ranking of the Texts for Idea of Functionality
The Books by Number 1 2 3 4 5 6 7 8 9 LO
Number of questions
about changing quan-
tities 1 21 65 47 25 3 44 6 8 58
Rank Number 10 6 1 2 5 9 3 8 7 4
Percent of chapers
containing ques-
tions about depen-
dence 10 17 38 31 31 4 20 11 13 33
Rank Number 9 6 1 3,5 3,5 10 5 8 7 2
Total Ranking 19 IE 2 5.5 8,5 19 8 16 14 6
Table 56 : Rank Order of the Texts--Idea of Funct ionality
Book Three Rank 2
Book Four Rank 5.5
Book Ten Rank 6
Book Seven Rank 8
Book Five Rank 8.5
Book Two Rank 12
Book Nine Rank 14
Book Eight Rank 16
Books One and Six Rank 19
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Tables 57-58: Ranking of the Texts According to Their
Follov/ing of the l^'ormula Suggestions of
the College Board.
The Books by Number 1 2 3 4 5 6 7 8 9 1(
Meaning of formula
#4
/' / X 0 X i/ v/^ 0 .X
Rank Number 4.5 4.5 4.5 4.5 9.5 4.5 4.5 14.5
j
——
—
9.5 4.J
Meaning of for-
mula #27 0 i/' 0 0 X
1
!
° X
Rank Number 8 ,
5
3.5 3.5 8.5 8.5 3.5 3.5
1
8.5 3,5 3.E
Evaluation of
formula #4 10 3 9 5 6 0 1 2 0 1
Rank Number 1 5.5 2 4 3 9.5 8 7 9.5 5.5
Evaluation of
formula #27 0 2 3 1 2 1
1
1
1
1 0 0
Rank Number 9 2.5 1 5.5 2.5 5.5
1
5.5 I
i
5.5 9 9
i Transformation
of formula #4 5 2 3 10 3 2
....
1
1
3 1 1
i Rank Number 2 6.5 4
_
1
_
j4 6^5
i
9
1
4 9 9
Transformat ion
of formula #27 0 1 1 0 0 0
1
0 0 0 1
Rank Number 7 2 2 7 7 7 7 7 7 2
K -V c,- f ’ •.'>:r,~n‘..'. : ->
-^a?. «X.r-£JXC f:; .*• ', .'a.-tT. c/X r'
C5 .C. /»;.. .Mil
.
3 \.
r
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Table 57-58 continued
The Books b,v Number 1 2 3 4 5 6 7 8 9 :.o
Derivation from
rule (formula #4) 0 0 0 0 1 0 0 0 0 0
Rank Number 6 6 6 6 1 6 6 6 6 6
Derivation from
rule (formula if2’7) 1 0 0 0 1 0 0 1 0 0
Rank Number 2 7 7 7 d V 7 2 7 7
Number of ques-
tions about de-
pendence ( formu-
la #4) 0 0 0 0 0 0 3 0 0
j
2
Rank Number 6.5 6,5 6.5 6,5 6.5 6.5 1 6.5 6.5 2
Number of ques-
tions about de-
pendence (formu-
la #27) 0 1 0 0 O' 1 11 0 1 3
Ranl^ Number 8 4 8 8 8 4 1 8 4 2
Number of graphs
( formula #11) 0 2 1 1 0 1 0 1 0 1
Rank Number 8.5 1 4 4 i8.5 4 8.5 4 8.5 4
Number o f graphs
(formula #25) 0 0 0 0 0 0 0 0 0 1
Rank Number 6 6 6 6 6 6 6 6 6 1
1r
^
i
‘
-vi.l
i
,r
i
t
i
"i
I
j'" :'.;v
*
~l
'•'i
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Table 57-58 continued
The Books by Number 1 2 3 4 5 6 7 8 9 D
Number of readings
from graph (for-
mula #11) 0 4 0 0
—
0 1 0 3 0 L
Rank Number 7.5 1 7.5 7.5 i7.5
1
3.5 7.5 2 7.5 3. 3
Number of readings
( graph of #25) 0 0 0 0 1 0 0 0 0 0
—
^
)
Rank Number 5.5 5.5 5.5 5.5 15.5 5.5 5.5 5.5 5.5 5. )
Total Rank Number 82 61.5 67. ^81\79.k 79y 80\?6.
1
CO
iHI 34,5
Table 59: Rank Order or the Texts According to Tables 57-58
Book Two Rank 61.5
Book Ten Rank 64.5
Book Three Rank 67.5
Book Right Rank 76.5
Book Six Rank 79
Book Five Rank 79.5
Book Seven Rank 80
Book Four Rank 81
Book One Rank 82
Book Nine Rank 98.5
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Table 60; Combination of Haaking from Reeve^s Objectives and
from the Idea of Funct ionality
.
The Books by Number 1 2 3 4 5 6 7 8 9 10
Total Rank from
Reeve 69.5 73 23 47 47 89 79 53.5 68.5 55.5
Total Rank Idea of
Depenc ence 19 12 2 5.3 8.5 19 8 16 14 6
Total of the above
two ranks 88.5 85 25 52.5" 55.5 108 87 69.5 82.5 61.5
Cable 61; Rank Order of the Texts from Combination Ranking in
Table 60
Book Three Rank 25
Book Four Rank 52.5
Book Five Rank 55.5
Book Ten Rank 61.5
Book Right Rank 69 .
5
Book Nine Rank 82.5
Book Two Ranir 85
Book Seven Rank 87
Book One Rank 88 .
Book Six Rank 108
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